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I. Kari Alitalo of The Molecular/Cancer Biology Laboratory, Haartman Institute, University of 
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Introduction 

I. Background 

1.1 I am presently working as Research Professor with The Finnish Medical Research . 

Council of the Finnish Academy of Sciences. Since receiving my M.D. and M.Sc.D. in 
1 977 and 1980, respectively, from the University of Helsinki, I have worked substantially 
continuously as a professor and scientific researcher in Finland in areas of cellular and 
molecular biology and cancer research. My research has included substantial studies and 
explorations in fields of cancer, cancer metastasis, angiogenesis, lymphangiogenesis, and 
other areas related to angiogenesis. In addition to my own research efforts and my 
collaborations with others, I receive numerous invitations to speak at national and 
international symposiums in these areas of study, I supervise post-graduate research of 
others, I have authored and co-authored numerous original research articles published in 
peer-reviewed journals, and I have served on the editorial bpard of such journals. My 
detailed curriculum vitae is attached hereto as Exhibit 1 . 



' I have conducted and collaborated in substantial research relating to a growth factor gene 
and protein that my laboratory calls "Vascular Endothelial Growth Factor C" or "VEGF- 
C." My attached curriculum vitae shows that I have co-authored several publications in 
peer-reviewed journals relating to the VEGF-C gene and protein, its synthesis and 
processing in cells, and its biological activities in vitro and in vivo. Among these 
publications are the following: 

Document D70: Joukov et al., "A Novel Vascular Endothelial Growth Factor, 
VEGF-C, Is a Ligand. for the Flt4 (VEGFR-3) and KDR (VEGFR-2) Receptor 
Tyrosine Kinases," EMBOJ., 15(2): 290-298 (1996). 

Document D71: Joukov et ai., "Proteolytic Processing regulates receptor 
specificity and activity of VEGF-C," EMBO J., 16(13): 3898-391 1 (1997) 

Document D74: Kukk et al., "VEGF-C receptor binding and pattern of 
expression with VEGFR-3 suggests a role in lymphatic vascular development," 
Development, 122: 3829-37 (1996). 

I also have filed patent.applications relating to VEGF-C, VEGF-C variants, and uses 

thereof. Among these applications are the following applications: 

Document D72: International Patent Application No. PCT/FI96/00427, filed on 

1 August 1996 by Helsinki University Licensing Ltd Oy (WO 97/05250). 

Document D73: International Patent Application No. PCT/US98/01973, filed on 

2 February 1998 by Ludwig Institute for Cancer Research et al. (WO 98/33917). 
Thus, my laboratory and my collaborators have substantial expertise and experience 
working with and expressing the VEGF-C gene and protein. 

I am familiar with the opposition filed by Ludwig Institute for Cancer Research ("Ludwig 
Institute") to the issuance of a patent to Human Genome Sciences, Inc., ("HGS") based on 
HGS's Australian Patent Application No. 696764 ("the opposed application"). Ludwig 
Institute asked me to perform a protein expression study that may be relevant to the 
opposition, and provide this declaration in which I report the study and the results. 



I . 4 "In making this declaration to the Australian Patent Office, I understand that I have an 

overriding duty to the Patent Office (and to any Australian Federal Court that should 
review the Patent Office decision) to provide objective scientific analysis that I believe to 
be truthful. I hereby affirm that, to the best of my knowledge and belief, factual 
statements herein are true and opinion statements herein represent my objective scientific 
opinion and analysis. 

II. VRGF2 and VEGF-C 

2. 1 The human growth factor which my laboratory and others in the scientific community 
call "VEGF-C" is encoded by a human gene having 419 codons. The coding sequence of 
a VEGF-C cDNA may be found in Document D73 or in the publicly accessible Genbank 
database under Accession No. X942 1 6. 

2.2 The 350 amino acid VEGF-2 polypeptide sequence disclosed in the opposed application 
of Human Genome Sciences, entitled "Vascular Endothelial Growth Factor 2" (VEGF- 
2(HGS)) corresponds to amino acid residues 70 to 419 of human VEGF-C (Genbank 
Accession No. X94216), with the exception of a single amino acid difference (Lys/Gln) 
at position 414 of the VEGF-C sequence. 1 HGS subsequently filed a later patent 
application that contained a 419 amino acid "full length" VEGF2 sequence. (See, e.g., 
Fig 1 A-1E of Document D44 (WO 96/39515)) The 419 residue VEGF-C and VEGF2 
sequences are identical except for two amino acid differences: one at position 3 

. (Leu/Ser), and another at position 414 (Lys/Gln) of the VEGF-C sequence. Thus, my 
experience working with VEGF-C is applicable to working with VEGF2. 

III. Signal Peptides 

1 The opposed patent application actually contains sequence ambiguities. If one compares the VEGF-C 

sequence with the VEGF2 sequence in the Sequence Listing of the opposed application, one observes amino acid 
differences at residue 73 and 414, and an insertion of an extra Cys residue in the VEGF2 sequence at a location 
between residues 369 and 370 of the 419 residue VEGF-C sequence. Based on HGS's later filed patent 
applications, I have concluded that the VEGF2 sequences in the figures were more appropriate to use in the 
experiments described herein. 



' Polypeptides such as growth factors that are destined for extracellular secretion are first 
synthesized in the cellular cytoplasm. Such polypeptides generally include a short 
secretory signal peptide at their amino terminus that is usually cleaved off, but serves as a 
vital signal to direct the nascent polypeptide into the cell's protein secretion apparatus. 

Scientific experiments in my laboratory has determined that the first approximately 3 1 
amino acids from the 419 amino acid form of VEGF-C serve as a signal peptide. The 
experimental details and evidence underlying this determination are reported in 
Document D71. 

In the opposed patent application, the 350 amino acid VEGF2 sequence is lacking the 3 1 
amino acids that represent the VEGF-C signal peptide. In the application, the inventors 
assert that the first 24 amino acids of their VEGF2 sequence (which would approximately 
correspond to amino acids 70-93 of the full-length' 419 amino acid VEGF-C sequence) 
operate as a signal peptide. 

Experimental Purpose 

In view of my laboratory's expertise in expressing and working with the VEGF-C gene 
and protein, the Ludwig Institute asked me to perform experiments to determine whether 
or not the 350 amino acid protein contains an operative signal peptide, as alleged in the 
opposed application. 



Experimental Design 

Overview 

The accumulated knowledge of molecular biologists regarding signal peptides have 
permitted biologists to identify certain characteristic features of signal peptides. (One 
such feature is an amino acid composition comprising largely hydrophobic residues.) 
Computer programs have been designed to predict whether an amino acid sequence 
begins with a signal peptide, and to identify the site in an amino acid sequence where a 
putative signal peptide is cleaved. As a first part of my analysis, I used one such 
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* program, the SignalP program at the Center for Biological Sequence Analysis, The 
Technical University of Denmark, to analyze the approximately 350 amino acid VEGF2 
sequence for a series of residues having characteristics of a signal sequence. 

5.2. As a second part of my analysis, I transformed a mammalian cell line with an expression 
vector containing a polynucleotide that encodes the 350 amino acid VEGF2 sequence 
C'VEGF2(HGS)"), grew the cell line under conditions in which the cells produce 
polypeptides, and then assayed the growth medium of the cells to determine whether the 
cells were secreting VEOF2, These experiments included various experimental controls 
to assure that there was no problem with the expression vector, the cells, the 
transformation procedures, the growth conditions, or other parameters. The actual details 
of the experimental protocol are described in the next section. 

II. Detailed Experimental Pmf^| 

6. 1 To determine whether eukcaryotic cells can express and secrete VEGF2(HGS), an 

expression plasmid containing a VEGF2(HGS) polynucleotide sequence was constructed. 
This involved preparing a VEGF2(HGS) DNA fragment, and inserting the fragment into 
a commercial expression vector. 

6. 1 . 1 The polymerase chain reaction (PCR) was employed to construct a DNA fragment 
that encodes amino acids 70 to 419 of VEGF-C, followed by a short 
hemagglutinin (HA) tag fused in-frame to the 3 ' end of the VEGF-C coding 
region. 2 The 5 '-primer used in the PCR reaction contained a BamHI restriction 
endonuclease recognition site followed by the first 1 8 nucleotides from the 
VEGF-C(70-419) coding sequence. The 3'-primer contained an Xbal recognition 

As explained above, amino acids 70-4 1 9 of VEGF-C differ at position 4 1 4 from the VEG F2(HGS) amino 
acid sequence presented in the figures of the opposed patent. Since any signal peptide in VEGF2(HGS) would 
occur at the beginning (amino terminus) of the VEGF2(HGS) sequence, a single change at position 414, and the 
inclusion of a HA-tag at the end (carboxy terminus) are inconsequential to this expression study. These 
assumptions are verified by the VEGF-C positive control that was included in these experiments, and by the ability 
of my laboratory and many other laboratories to recombinantly express other polypeptides with a carboxy terminal 
HA tag to facilitate purification. 
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site, an HA-tag, a stop codon, and the last 1 5 nucleotides from the VEGF-C(70- 
419) coding region, excluding the stop codon. The locations of the 5' and 3' 
primers with respect to the complete VEGF-C cDNAsequence (which was used as 
PCR template DNA), are shown in Exhibit 2 attached hereto. 

6. 1 .2 The resulting PCR product was digested with BamHI and Xbal and inserted into 
the multiple cloning site of the commercially available expression vector 
pcDNAl/Amp (Invitrogen) that had been digested with the same enzymes. This 
construct was named VEGF2(HGS)/pcDN A 1 , and DNA sequencing was 
performed to confirm that the VEGF2(HGS) insert was present and in the correct 
orientation for expression. 

6. 1 .3 To serve as an experimental control, a similar expression plasmid, designated 
VEGF-C/pcDNAl was also constructed. In this expression plasmid, a ON A 
encoding the complete 419 amino acid VEGF-C polypeptide was cloned into 
pcDNAl. 

6.2 The 293T mammalian cell line was selected for the expression study. Thus, 293T cells, 
grown in DMEM medium supplemented with 10% fetal bovine serum, glutamine and 
penicillin/streptomycin, were mock-transfected (control), transiently transfected with 
VEGF2(HGS)/pcDNAl , or transiently transfected with VEGF-C/pcDNAl using the 
calcium-phosphate method. 



Radioactive amino acids that would be incorporated into nascent polypeptides were 
introduced into the cell growth medium to assist in the identification of expressed 
polypeptides. In particular, 48 hours after transfection, the transfected cells were washed 
twice with phosphate-buffered saline (PBS) and metabolically labeled in MEM medium 
containing lOO^iCi/ml 33 S-methonine and 35 S-cysteine (Promix, Amersham) for 6 hours. 
The conditioned media was harvested and cleared of contaminants by centrifugation. 
After washing three times, with ice cold PBS, the cells were lysed in ice cold RIPA-buffer 



• (150 mM NaCi, 1% NP-40, 0.5% DOC, 0.1% SDS, 50 mM Tris); supplemented with 
0.01 U/ml aprotinih, ljag/ml leupeptin, and ImM PMSF; and the lysate was cleared by 
centrifiigation. 

Before analysis for expressed VEGF2(HGS) and VEGF-C, steps were taken to assure that 
any low levels of VEGF produced by 293T cells would not confound the results. 
Endogenous VEGF was removed from the conditioned media and cell lysates by 
incubation with 1 |.ig/mi monoclonal anti-human VEGF antibody (R&D Systems), 
followed by precipitation of the immunocomplexes with protein A-Sepharose (Amersham 
Pharmacia Biotech). 

Next, an immunoprecipitation was conducted to capture any VEGF2(HGS) or VEGF-C 
from the conditioned media or cell lysates. For immunoprecipitation, the conditioned 
media was supplemented with BSA, Tween 20, and heparin to final concentrations of 
0.5%, 0.02%, and 1 |ig/ml, respectively. VEGF2(HGS) was immunoprecipitated at 4 C 
with 4 pig/ml monoclonal anti-HA antibody (HA.l 1, BabCO), and VEGF-C was 
immunoprecipitated at 4 C with 882 antiserum, a polyclonal antibody raised against a 
synthetic peptide corresponding to residues 35-51 of the 350 amino acid VEGF2 
polypeptide. The immunocomplexes were collected on protein A-Sepharose and washed 
twice with IX binding buffer (0.5% BSA, 0.02% Tween 20, 1 ng/ml heparin), and once 
with 20 mM TrisHCl pH 7.4 at 4 C. The proteins were analyzed on 15% SDS-PAGE 
under reducing conditions. 

Experimental Results 
Analysis of the VEGF2(HGS) sequence with the SignalP program indicated that this 350 
amino acid sequence does not begin with a sequence having hydrophobicity 
characteristics of a signal sequence. 

An autoradiogram of the SDS-PAGE gel is attached hereto as Exhibit 3. That exhibit 
shows that the VEGF2(HGS) polypeptide is detected in cell lysates (lane 4), but not 
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conditioned media (lane 1), from 293T cells transfected with VEGF2(HGS)/pcDNAl. In 
contrast, VEGF-C polypeptide was detected in both cell lysates (lane 5) and conditioned 
media (lane 2) from 293 T cells transfected with VEGF-C/pcDNAl . VEGF2(HGS) 
detected in cell lysates migrates as a circa 46 kD protein, whereas the majority of VEGF- 
C detected in the conditioned media migrated as a broad doublet band of approximately 
29-3 1 kD polypeptides and another band of about 21 kD. A significant quantity of higher 
molecular weight polypeptides were observed in the cell lysates of the VEGF-C- 
transfected cells, which I interpret as VEGF-C "captured" at various stages of proteolytic 
processing' (as a result of lysing the cells six hours after labeling. In addition, it is readily 
apparent from the autoradiogram that the expression level of VEGF-C is much higher 
than that of VEGF2(HGS). 

Analysis 

8.1 If VEGF2(HGS)-transfected cells had secreted any VEGF2(HGS) protein, the protein 
would have been captured by the anti-HA antibody and visualized in the conditioned 
medium from these cells (Exhibit 3, lane 1). No VEGF2(HGS) was observed in this lane, 
indicating that no VEGF2(HGS) secretion was occurring. Thus, I conclude that the 350 
amino acid VEGF2 sequence taught in the opposed application does NOT contain a 
signal peptide sequence. This conclusion is further supported by the computer analysis 
which failed to identify any sequence in the 350 residue VEGF2 that has hydrophobicity 
characteristics of a signal peptide. 

8.2 The experimental procedures were sound, as evinced by the high level of secreted VEGF- 
C that was observed in the conditioned media of cells that had been transfected with the 
lul I-length VEGF-C cDN A construct (lane 2), and the observation of a well-defined, 
unsecreted 46 kD polypeptide band captured by the anti-HA antibody from the cell lysate 
of VEGF2(HGS)-transfected cells. 

A detailed description of VEGF-C proteolytic processing is set forth in Document D71 , which I 
incorporate herein by reference. 



8.3 The feet thai VEGF-C expression observable in cell lygates of VEGF-C-transfectad ceils 
is much higher than VEGP2CHGS) expression observable in VEGF2(jiGS>transfected 
cells suggests that VEGF2(HG5) is inefficiently translated and/or that the intracellular 
turnover rate ofVEGF2(HGS) is much fester than that of VEGF-C. In other words, the 
cells may be recognizing VEGF2(HGS) as an aberrant protein and rapidly degrading it. 



9. 1 The failure of cells transfected with an expression Vector containing the 350 amino add 
VEGF2 cDNA sequence taught in the opposed patent application to seereie any VEGF2 
protein indicates that me 350 amino acid VEGF2 cDNA sequence taught in the opposed 
application does not contain a functional signal peptide, as the patent applicants allege. 

AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, and 
subject to the penalties provided by that Act for the making of false statements in statutory 
declarations, conscientiously believing the statements contained in this declaration to be true in 
every particular. 

DECLARED at Helsinki 
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Kari Alitalo 



Bik. J. 
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CURRICULUM VITAE 



Kari Kustaa Alitalo, born 21.05.52 



Position: 

Research Professor, the Finnish Medical Research Council of the Finnish Academy of Sciences 

1.8.1993-31.7.2003 

Education: 

Educational Commission for Foreign Medical Graduates (USA) - exam 1976 
M.D. University of Helsinki \<)ll 
M.Sc.D. (basic sciences, corresponding to Ph.D. degree) 
University of Helsinki 

Previous professional appointments: 

Research and teaching assistantships, Departments of Pathology, Virology, 

State Medical Research Council, The Finnish Academy of Sciences ] 977-1982 

Visiting Scientist, Department of Biochemistry, 

University of Washington, Seattle, USA (Dr. Paul Bornstein) 1 98 1 - 1 982 
Visiting Scientist, Department of Microbiology and Immunology, 

University of California, San Francisco, USA 

(Dr. J. Michael Bishop and Dr. Harold E. Varmus) 1982-1983 

Research Fellow, Senior RF, State Medical Research Council 1 983- 1986 

Professor of Medical Biochemistry, University of Turku 12.1986-10.1987 

Research Professor, The Finnish Cancer Institute 1 0. 1 987-07. 1988 

Professor of Cancer Biology, University of Helsinki 07.1988-07.1993 

Professor of Medical Biochemistry, University of Helsinki • 10.1996- 

Research Professor, the Finnish Academy of Sciences 08.1 993- 

Research awards and honours: 

Primus Doctorum in the X Promotion of The Medical Faculty, 

University of Helsinki 1 

The Jahre Prize, Oslo, Norway 1 987 
Farmos Oy: Science Prize, Turku, Finland . 1 987 

The Medix Prize for the Best Finnish Paper in the Biosciences in 1989 1 990 

The Finnish Medical Society Duodecim Ayrapaa Prize 1 998 

The Medix Prize for the Best Finnish Paper in the Biosciences in 1997 1998 

Europe Meclecine Senior Prize 1 999 

Editorial board memberships: 

EMBO Journal 1994-1998 

2000- 

The FASEB Journal 
International Journal of Cancer 
British Journal of Cancer 

Memberships in scientific societies: 

European Molecular Biology Organization 1990- 

Fund Committee L294- 1 997 



The Scientific Council, IARC/WHO 1 99 1 - 1 995 

Nordic.Molecular Biology Association (NOMB A) 1995- 

Executive board 1 999. 1 992 

Scientific Evaluation group, International Cancer Technology Transfer-program (UICC) 

F innish Association of Pathology 

Executive board 1985-1992 
Chairman 1989-1991 

Finnish Science Academy 

Finnish Cell Biology Association 

Societas Biochemica, Biophysica et Microbiologica Fennica 
American Society of Cell Biology 
American Association for Cancer Research 

Mentor for doctoral training: 

1 . Robert Winqvist: Chromosomal analysis of amplified oncogenes and myc protein, 1986. 

2. Kalle Saksela: myc genes in human lung cancer: regulation and amplification, 1989. 

3. Lea Sistonen: Regulation of gene expression by c-Ha-ray and neu oncoproteins, 1990. 

4. Heikki Lehvaslaiho: Functional analysis of the neu oncoprotein by recombinant DNA techniques 

1991. ' 

5. Laura Lehtola: Analysis of the neu oncoprotein and other tyrosine kinases expressed in breast cancer 

cells, 1991. 

6. Paivi Koskinen: Regulation and roles of c-myc and other growth factor-responsive genes, 1991. 

7. Tomi Makela: Studies on myc family and associated proteins: identification of the rlf-L-myc 
rearrangement, 1991. 

8. Juha Partanen: Molecular cloning and characterization of novel tyrosine kinases expressed in 
v K562 human leukemia cells, 1992. 

9. Elina Armstrong: Analysis of chromosomal location and expression of novel leukemia cell receptor 
tyrosine kinase genes, 1993. 

10. Harri Hirvonen: Of Myc and Men - expression of MYC proto-oncogenes in human fetal 
development, leukernias and brain tumors, 1993. 

1 I . Liisa Pertovaara: Gene regulation by transforming growth factor-B and inducers of tumor cell 
differentiation, 1994. 

12. Jaana Korhonen: Characterization of endothelial receptor tyrosine kinases Tie and Flt4 in 
angiogenesis, 1995. 

13. Katri Pajusola: Cloning and characterization of a new endothelial receptor tyrosine kinase Flt-4 and 
two novel VEGF-like growth factors VEGF-B and VEGF-C, 1996. 

14. Imre Vastrik: Max, AMax and Madl as regulations of Myc proteins, 1996. 

1 5. Satu Vainikka: Signal Transduction and expression of FGF receptor-4, 1996. 

16. Erika Hatva: Receptor tyrosine kinases and growth factors in human brain tumors and vascular 
malformations, 1996. 

17. Arja Kaipainen: Molecular control of lymphangiogenesis: Role of VEGF-C and its receptors, 1997. 

1 8. Juha Klefstrom: Oncogenes as regulators of tumor necrosis factor induced cell death, 1997. 

19. Petri Salven: Angiogenic molecules and cancer. Role of the vascular endothelial growth factor 
family, 1998. 

20. Birgitta Olofsson: Studies of the vascular endothelial growth factors, VEGFs, and their receptors 
focusing on VEGF-B, 1999. 

2 1 . Athina Lymboussakis: Vascular endothelial growth factors and their receptors in embryos, adults 
and tumors, 1 999. 



Invited speaker: 



Recombinant DNA applications to defects in cellular functions and human diseases, 12.- 14.05 1985 

Gentofte, Denmark ' 

Acta Endocrinologica Congress, 4.-10.08.1985, Helsinki, Finland 

EMBO Workshop on Oncogenes and Immortalization 4.-07.09. 1985, Grignon, France 

Meeting of the Nordic Study Group on Cellular and Chemical Carcinogenesis,' 14.-17.10.1985, Gl. Vra 

Denmark ' 

Maimonides Conference on Cancer Research, 1. -7. 12. 1985, Ein Gedi, Israel 

Chairman of the meeting "Role of Oncogenes in Human Cancer* 1 , 9.-10.01.1986, Helsinki, 

Finland 

European Tumor Virus Group Meeting, Chairman of the session "Cellular Oncogenes", 12.-19.04,1986, 
Le Normont, France 

Growth Factror Cascades: Mechanisms and opportunities for intervention, 15.-16.6.1986, Oslo, 
Norway 

Virus, Oncogenes et Cancer Humain, 21.4.1986, Villejuif, France 

IX V Annual Meeting of the International Society for Oncodevelopmental Biology and Medicine 
1 4.- 1 7.08. 1 986, Helsinki, Finland 

Recombinant DNA in Clinical Medicine, 23.-26.8.1986, Hanasaari Finland 

First Conference on Differentiation Therapy 30.8.-3.9.1986, Capo Boi, Italy 

Cancer Prevention: Basic and Practical, 18.-19.10.1986, Hanasaari, Finland 

Growth Factors, Oncogenes and Cancer 22.-26.10.1986, Stockholm, Sweden 

UMBO Symposium on Oncogenes and Growth Control, 26.-30.4. 1 987, Heidelberg, Germany 

IX Meeting of the European Association for Cancer Research, 1.-3.6.1987, Helsinki, Finland 

Expression of Oncogenes and Regulation of Cell Growth, 5.-6.6.1987, Uppsala, Sweden 

Tumor Biology, Karolinska Institutet, 19.-20.8.1987, Stockholm, Sweden 

BACR Workshop on Oncogene Expression in Human Tumours 2.-4.9.1987, Cambridge, UK 

XII Berzelius Symposium: Growth Factors and Oncogenes - Structure, Function and Clinical 

Implications, 7.-8.9.1987, Sigtuna, Sweden 

Directions in Bioscience 1 1.-15.4.1988, Newark, USA 

XXI Nordiska Kongressen I Klinisk Kemi: Growth factors, oncogenes and cancer, 19.-22.6.1988, 
Kuopio, Finland 

European Tumor Virus Group Meeting, 30.4.-5.5.1989, Sundbyholm, Sweden 

Nordic Cancer Union Meeting, 17.-19.8.1989, Stockholm, Sweden 

EACR Oncogenes and Growth Control meeting 1 1.-12.9.1989, Galway, Ireland 

Molecular Basis of Human Cancer 13.-16.6.1990, Frederick, USA 

European Study Group on Cell Proliferation 1 3.9. 1 990, Espoo, Finland 

Oncogenes and Growth Control, The British Council 4.-7.6.1990, London, England 

Third European Congress on Cell Biology, 2.-5.9.1990, Firenze, Italy 

International Symposium on Angiogenesis, Chairman of the molecular biology session, 13.-15.3.1991, 
St. Gallen, Switzerland 

Scandinavian Breast Cancer Symposium 3.-5.6.1991, Haikko, Finland 

Sixth European Conference on Clinical Oncology and Cancer Nursing, 27.-31.10.1991, Firenze, Italy 

22nd Symposium of the Princess Takamatsu Cancer Research Fund, 19.-21 .1 1 .1991, Tokyo, Japan 

BACR Meeting on Growth Control and Cancer Therapy, 5.-7.12.1991, London, UK 

6th Congress of the European Society of Surgical Oncology, 10.-13.6.1992, Helsinki, Finland 

Growth Factor Receptors 15.-19.6.1992, Alpbach, Austria 

Molecular Basis of Human Cancer, 18.-21.6.1992, Frederick* USA 

Regulatory Peptides of the Fibroblast Growth Factor Family, 1 1.-16.10.1992, Roscoff, France 



Mutant Oncogenes: Targets for Therapy 1992, 22-23.10.1992, London, England 

Signalling mechanisms involved in control of cell growth, 3.-4.12.1992, London, England 

8th International Symposium on Detection and Prevention of Human Cancer, 14 -18 3 1993 Nice 

France * 

Phosphorylation/Dephosphorylation in Signal Transduction, 17.-24. 1.1993, Keystone, USA 
XII Meeting of the European Association for Cancer Research, 4.-7.4. 1993,' Brussels Belgium 
European Congress on Biotechnology, 14.-16.6.1993, Firenze, Italy ' * 

The Molecular Basis of Cancer, 18.-20.6,1993, Frederick, USA 
Ninth Annual Meeting on Oncogenes, 22.-26.6.1993, Frederick, USA 
Growth Factors and Their Receptors, 16.-18.8.1993, Uppsala, Sweden 
Cancer Symposium, 29.8-1 .9. 1993, Copenhagen, Denmark 
Lympho-Hemopoiesis, 4.-7.9. 1993, Ulm, Germany 

Regulatory Molecules in Cell Proliferation, Cell Differentiation and Apoptosis, 10.-13.10.1993, Essen 
Germany 5 

Banbury Meeting on Mechanisms of Developmental and Tumor Angiogenesis. 7.-10.1 1.1993 Cold 
Spring Harbor, USA ' 

Interactions of Cancer Susceptibility Genes and Environmental Carcinogens, 9.-13.11.1993, Lyon 
France 9 

Molecular Pathobiology of Cancer, 11-15 4.1994, Dalfsen, The Netherlands 
Molecular and Cellular Aspects of FGFs and their Receptors, 29.5.-02.6.1994, Capri, Italy 
FEBS Special Meeting on Biological Membranes, 26.6.-1.7.1994, Helsinki, Fin/and 
Regulation of Hematopoietic Stem Cells, 18.-20.12.1994, Osaka, Japan 
Human Hematopoietic Stem Cell Meeting, 31.3.-2.4.1995, Vienna, Austria 
Cytoplasmic Protein-Tyrosine Kinases, 12.-14.5.1995, Stockholm, Sweden 

Chairman of the EMBO Workshop on Growth Factors and Receptor Kinases, 26.-28.5.1995, Helsinki, 
Fin/and 

The Frontiers of Contemporary Science, 5.-7.6.1995, Kuopio, Finland 

23rd Meeting of the Federation of European Biochemical Societies, 13.-18.8.1995, Basel, Switzerland 
International Society of Experimental Hematology, 27.-31.8.1995, Dusseldorf, Germany 
Tumor angiogenesis and anti-angiogenesis, 1.-5.1 1.1995, Titisee, Germany 

Keystone symposium on Signal Transduction through Tyrosine Kinases, 27.3.-2.4.1996, Taos, USA 

Vascular Endothelium and Regulation of Leukocyte Traffic, 20-22.5.1996, Madrid, Spain 

EMBO Practical Course on Growth and Differentiation Factors, 27.7.1996, Birmingham, England 

Fourth International Workshop on Targeted Cancer Therapy, 21.-23.8.1996, Bethfesda, Maryland, USA 

Symposium on Vascular Remodeling, 14.9.1996, Tokyo, Japan 

IX International Vascular Biology Meeting, 4.-8.9.1996, Seattle, USA 

First Haartman Symposium on Cell Differentiation, 19.-21 .9.1996 Helsinki, Finland 

Development, Cell Differentiation and Cancer, 28.9.-2.10.1996, Pisa, Italy 

The Role of Cytokines in Human Disease, 17.-20.1 1.1996, Tegernsee, Germany 

AACR Conference on Cell Signalling and Cancer Treatment, 23.-28.2.1997, Telfs-Buchen, Austria 

A lecturer of the Program of Ten- Year Cancer Control, 29.3.-6.4.1997, Tokyo, Kanazawa, Kumamoto, 

Japan 

Gordon Conference on Angiogenesis and Microcirculation, 17.-22.8.1997, New Hampshire, USA 

Wenner-Gren Symposium on Protein Phosphorylation, 4.-6.9.1997, Stockholm, Sweden 

Cell Signaling and Tumor Angiogenesis, 9.-14.9. 1997, Lake Placid, USA 

The European Cancer Conference, 1 4.-1 8.9. 1 997, Hamburg, Germany 

Philippe Laudat Conference,. 2 1.-25.9. 1997, Paris, France 

Molecular Determinants of Cancer Metastasis, 28.-31.10.1997, Houston, USA 

The Endothelial Cell, 1 4. 1 1 . 1 997, Paris, France 

American Society of Hematology Annual Meeting, 3.-1 1.12.1998, San Diego, £/5/l_ 



Angiogenesis and Cancer, 24.-28. 1 . 1 998, Orlando, USA 

S ignal Transduction and Angiogenesis, 5 .-8 .2. 1 998, Paris, France 

Ovarian Cancer - Basic Science and Modern Treatment, 20.3.1998, Tampere, Finland 

Vascular Biology of Complications in Diabetes, 5.4. 1 998, Stockholm, Sweden 

IBC/Angiogenesis Meeting 24.4.1998, Boston, USA 

Angiogenesis Meeting, 27.5. 1 998, London, England 

MDC Symposium, 6th Symposium on Gene Therapy, 4.-6.5.1998, Berlin-Buch, Germany 
Vascular Complications in Diabetes, 30.4.1998, Stockholm, Sweden 

EFES 2nd Postgraduate Course in Molecular and Cellular Endocrinology, 8.6 1998 Turku Finland 

Laboratory Medicine 98, XXVI Nordic Congress of Clinical Chemistry. 8.6 1998 Turku Finland 
■ Silver Jubilee FEBS Meeting, 5.-10.7.I998, Copenhagen, Denmark 
Vascular Biology Conference 98, 24.-25.7.1998, Ohtsu, Japan 

Cordon Research Conference on Peptide Growth Factors, 9.. 14.8. 1998, New Hampshire USA 

Xth International Vascular Biology Meeting, 23.-27.8. 1 998, Cairns, Australia 

5th Franz-Volhard-Symposium, 3.-4.9.1998, Gross Dolln, Germany 
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EXHIBIT 2 

Nucleotide and Amino Acid Sequence of VEGF-C and primers to make VEGF2(HGS) 

The 5' and 3' primers used in the PCR reaction are indicated in capital letters. The 
BamHI site in the 5' primer and the Xbal site in the 3* primer are underlined. The 3' primer 
also encodes an HA-tag 3' to the last codon of VEGF-C (which encodes a serine), followed 
by a stop codon indicated in boldface. 

ccacccctgc ccccgccagc ggaccggtcc cccacccccg gtccttccac c atg cac 357 

Met His 
1 



ttg 
Leu 


ctg 
Leu 


ggc 
Gly 
5 


ttc 
Phe 


ttc 
Phe 


tct 
Ser 


Qtq 

3 3 

Val 


crccr 

3**3 

Ala 
10 


tat 

3 w 

Cys 


tct 
Ser 


ctg 
Leu 


etc 
Leu 


gcc 
Ala 
15 


Ala 


gcg 

Ala 


ctg 
Leu 


405 


etc 
Leu 


ccq 
Pro 
20 


ejert 
Gly 


cct 

Pro 


CQC 

Arg 


oao 

3 s * 3 

Glu 


crccr 
3*-y 

Ala 
25 


ccc 
Pro 


Odd 

Ala 


gcc 

Ala 


gcc 
Ala 


gcc 
Ala 
30 


gcc 
Ala 


«- _ 

ccc 

Phe 


gag 
Glu 


tec 
Ser 


453 


aoa 
Gly 
35 


etc 
Leu 


crac 
Asp 


etc 
Leu 


Ser 


gae 
Asp 
40 


Ala 


gag 
Glu 


Pro 


gac 
Asp 


gcg 
Ala 
45 


ggc 
Gly 


gag 
Glu 


gcc 
Ala 


acg 
Thr 


get 
Ala 
50 


501 


tat 
Tyr 


oca 
Ala 


age 
Ser 


aaa 
Lys 


aat 
Asp 
55 


Leu 


9 d 9 
Glu 


y d y 

Glu 


cag 
Gin 


tta 
Leu 
60 


egg 
Arg 


tct 
Ser 


gtg 

Val 


tec 
Ser 


agt 
Ser 
65 


gta 

Val 


549 


5' -CGC 


GGA 


TCC 


ATG 


ACT 


GTA 


CTC 


TAC 


CCA- 


-3' 5' Primer 










gat 
Asp 


gaa 
Glu 


etc 
Leu 


atg 
Met 
70 


act 


gta 

V dX 


etc 
Leu 


tac 
Tyr 


cca 
Pro 
75 


gaa 
Glu 


tat 
Tyr 


tgg 
Trp 


aaa 
Lys 


atg 
Met 
80 


tac 
Tyr 


aag 
Lys 


597 


tgt 


cag 
Gin 


eta 
Leu 
85 


agg 


aaa 
Lys 


gga 


ggc 

\jJLy 


tgg 
Trp 
90 


caa 
bin 


cat 
His 


aac 
Asn 


aga 
Arg 


gaa 
Glu 
95 


cag 
Gin 


gcc 
Ala 


aac 
Asn 


645 


etc 
Leu 


aac 
Asn 
100 


tea 
Ser 


agg 
Arg 


aca 
Thr 


gaa 
Glu 


gag 
Glu 
105 


act 
Thr 


ata 
He 


aaa 
Lys 


ttt 
Phe 


get 
Ala 
110 


gca 
Ala 


gca 
Ala 


cat 
His 


tat 
Tyr 


693 


aat 
Asn 
115 


aca 
Thr 


gag 
Glu 


ate 
lie 


ttg 
Leu 


aaa 
Lys 
120 


agt 
Ser 


att 
He 


gat 
Asp 


aat 
Asn 


gag 
Glu 
125 


tgg 
Trp 


aga 
Arg 


aag 
Lys 


act 
Thr 


caa 
Gin 
130 


741 


tgc 
Cys 


atg 
Met 


cca 
Pro 


egg 
Arg 


gag 
Glu 
135 


gtg 
Val 


tgt 
Cys 


ata 
He 


gat 
Asp 


gtg 
Val 
140 


ggg 

Gly 


aag 
Lys 


gag 
Glu 


ttt 
Phe 


gga 
Gly 
145 


gtc 
Val 


789 


gcg 
Ala 


aca 
Thr 


aac 
Asn 


acc 
Thr 
150 


ttc 
Phe 


ttt 
Phe 


aaa 
Lys 


cct 
Pro 


cca 
Pro 
155 


tgt 
Cys 


gtg 

Val 


tec 
Ser 


gtc 
Val 


tac 
Tyr 
160 . 


aga 
Arg 


tgt 
Cys 


837 


ggg 

Gly 


ggt 
Gly 


tgc 
Cys 
165 


tgc 
Cys 


aat 
Asn 


agt 
Ser 


gag 
Glu 


ggg 

Gly 
170 


ctg 
Leu 


cag 
Gin 


tgc 
Cys 


atg 
Met 


aac 
Asn 
175 


acc 
Thr 


age 
Ser 


acg 
Thr 


885 


age 
Ser 


tac 
Tyr 


etc 
Leu 


age 
Ser 


aag 
Lys 


acg 
Thr 


tta 
Leu 


ttt 

Phe 


gaa 
Glu 


att 
He 


aca 
Thr 


gtg 
Val 


cct 
Pro 


etc 
Leu 


tct 
Ser 


caa 
Gin- 


933 



180 185 190 



ggc ccc aaa cca gta aca ate agt ttt gec aat cac act tec tgc cga 981 
Gly Pro Lys Pro Val Thr He Ser Phe Ala Asn His Thr Ser Cys Arg 
195- 200 205 210 

tgc atg tct aaa ctg gat gtt tac aga caa gtt cat tec att att aga 1029 
Cys Met Ser Lys Leu Asp Val Tyr Arg Gin Val His Ser He He Arg 
215 220 225 

cgt tec ctg cca gca- aca eta cca cag tgt cag gca gcg aac aag acc 1077 
Arg Ser Leu Pro Ala Thr Leu Pro Gin Cys Gin Ala Ala Asn Lys Thr 
230 235 240 

tgc ccc acc aat tac atg tgg aat aat cac ate tgc aga tgc ctg get 1125 
Cys Pro Thr Asn Tyr Met Trp Asn Asn His He Cys Arg Cys Leu Ala 
245 250 255 

cag gaa gat ttt atg ttt tec teg gat get gga gat gac tea aca gat 1173 
Gin Glu Asp Phe Met Phe Ser Ser Asp Ala Gly Asp Asp Ser Thr Asp 
260 265 ? 270 

gga ttc cat gac ate tgt gga cca aac aag gag ctg gat gaa gag acc 1221 
Gly Phe His Asp He Cys Gly Pro Asn Lys Glu Leu Asp Glu Glu Thr 
275 280 285 290 

tgt cag tgt gtc tgc aga gcg ggg ctt egg cct gee age tgt gga ccc 1269 
Cys Gin Cys Val cys Arg Ala Gly Leu Arg Pro Ala Ser Cys Gly Pro 
295 300 305 

cac aaa gaa eta gac aga aac tea tgc cag tgt gtc tgt aaa aac aaa 1317 
His Lys Glu Leu Asp Arg Asn Ser Cys Gin Cys Val Cys Lys Asn Lys 
310 315 320 

etc ttc ccc age caa tgt ggg gec aac cga gaa ttt gat gaa aac aca 1365 
Leu Phe Pro Ser Gin Cys Gly Ala Asn Arg Glu Phe Asp Glu Asn Thr 
325 330 335 

tgc cag tgt gta tgt aaa aga acc tgc ccc aga aat caa ccc eta aat 1413 
Cys Gin Cys Val Cys Lys Arg Thr Cys Pro Arg Asn Gin Pro Leu Asn 
340 345 350 

cct gga aaa tgt gee tgt gaa tgt aca gaa agt cca cag aaa tgc ttg 1461 
Pro Gly Lys Cys Ala Cys Glu Cys Thr Glu Ser Pro Gin Lys Cys Leu 
355 360 365 370 

tta aaa gga aag aag ttc cac cac caa aca tgc age tgt tac aga egg 1509 
Leu Lys Gly Lys Lys Phe His His Gin Thr Cys Ser Cys Tyr Arg Arg 
375 380 385 

cca tgt acg aac cgc cag aag get tgt gag cca gga ttt tea tat agt 1557 
Pro Cys Thr Asn Arg Gin Lys Ala Cys Glu Pro Gly Phe Ser Tyr Ser 
390 395 400 

3 'Primer 3' TCT GGT GTT TAC 

gaa gaa gtg tgt cgt tgt gtc cct tea tat tgg aaa aga cca caa atg 1605 
Glu Glu Val Cys Arg Cys Val Pro Ser Tyr Trp Lys Arg Pro Gin Met 
405 410 415 

TCG GAG CTC ATG GGT ATG CTG CAG GGT CTG ATG CGA ACT AGA TTCT CGC- 5' 

age taagattgta ctgttttcca gttcatcgat tttctattat ggaaaactgt 1658 
Ser 
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-and- 

IN THE MATTER OF Opposition thereto 
by Ludwig Institute for Cancer Research 

STATUTORY DECLARATION 

I. Peter Adrian Walton Rogers of the Department of Obstetrics and Gynaecology, Monash 
University, Clayton, Victoria, Australia do solemnly and sincerely declare as follows : 



Introduction 

LI 1 am presently working as Associate Professor and NH&MRC Principal Research 
Fellow with the Department of Obstetrics and Gynaecology, Monash University, 
Victoria Australia. Since receiving my Ph.D in 1983, 1 have worked substantially 
continuously as a scientific researcher in the U.K. and in Australia in areas of cellular 
and molecular biology. My research has included substantial studies and explorations 
in fields of microvascular function, vascular endothelial growth factors, growth of 
endothelial cells on vascular grafts, tumor angiogenesis, and other areas related to 
angiogenesis. In addition to my own research efforts and my collaborations with 
others, I receive numerous invitations to speak at national and international 
symposiums in these fields of study, I supervise post-graduate research of others, and 
I have authored and co-authored numerous original research articles published in 
peer-reviewed journals. My detailed curriculum vitae is attached hereto as Exhibit 1. 

1 .2 I have been asked by the Ludwig Institute for Cancer Research ("Ludwig Institute") to 
serve as a scientific expert in connection with Ludwig Institute's opposition to the 
issuance of a patent to Human Genome Sciences, Inc., ("HGS") based on HGS's 



Australian Patent Application No. 696764. The patent application relates generally to 
a gene and protein for an alleged novel vascular endothelial growth factor called 
"Vascular Endothelial Growth Factor 2" ("VEGF2"), and thus pertains to an area of 
biology closely related to my research and expertise. I understand that Ludwig 
Institute is a named co-applicant for a different patent application directed to subject 
matter that may be related to "VEGF2." 



Ludwig Institute has explained to me that it has retained me for the purpose of 
providing expert scientific analysis of Australian Patent Application No. 696764, as 
well as related literature, both past and contemporaneous, that may be relevant to the 
patentability of claims in the application. Ludwig Institute is compensating me for 
the time that I devote to providing my expert scientific analysis. However, I 
understand that I have an overriding duty to the Patent Office (and to any Australian 
Federal Court that should review the Patent Office decision) to provide objective 
scientific analysis that I believe to be truthful. I hereby affirm that, to the best of my 
knowledge and belief, factual statements herein are true and opinion statements herein 
represent my objective scientific opinion and analysis. 

Throughout this declaration, I may refer to Australian Patent Application No. 696764 
using various terms such as "the opposed application," "the opposed patent," "the 
HGS patent" or "the HGS application." All such terms should be understood to refer 
to the same document. References to the "specification" should be understood as 
references to the descriptive portion of the application, including text and figures. 

At the time that I execute this declaration in the year 2000, there has been a significant 
body of published literature relating to the structure and functions of the gene and 
protein which the opposed patent refers to and I will refer to as "VEGF2." It is a 
complex protein that undergoes many stages of processing, and that appears to act as a 
growth factor for the vessels of the lymphatic system that convey lymph from tissues 
back into the blood. From my review of the file history of the opposed application, I 
observed little or no mention or appreciation by the Patent Office of any of the 
developments that occurred after HGS filed its priority application. I think it would 



be helpful to the reader of this declaration to provide some context for the gene and 
protein of the invention that is not available from reading the opposed application o 
its file history, but that may be relevant to the issues that I discuss below in this 
declaration in detail. 



1 .5. 1 There is general agreement from at least three different research groups, 
including HGS, that the human gene which encodes "VEGF2" encodes a 
polypeptide that is 4 1 9 amino acids in length. (See paragraphs 4.11-4.11.1, 
below.) Other research groups that independently discovered the "VEGF2" 
gene accorded it different names, such as "VEGF-C" or "VRP" (for VEGF- 
Related Protein). (Id.) Most of the investigative reports that are published ir 
respected scientific journals use these other names, especially "VEGF-C". 



1.5.1.1 The opposed application does not teach or suggest the complete 
419 codon polynucleotide sequence or 419 amino acid 
polypeptide sequence. Rather, the opposed application teaches 
a partial sequence of about 350 codons/amino acids. The first 
(amino-terminal) approximately 69 codons from the full-length 
VEGF2 sequence are missing in the opposed application. 
Some time after HGS's scientists eventually discovered the 
additional 69 amino acids, HGS filed another series of patent 
applications describing this discovery. (See, e.g., Documents 
D44-D46.) I understand that the Australian Patent Office very 
recently published its intention to grant some claims in the 
Australian version of this second series of patent applications. 
(See Australian Patent Application No. 60467/96, 
corresponding to Acceptance Serial No. 714484.) 

1 .5. 1 .2 It may be of interest that HGS has also filed a third series of 
patent applications relating to VEGF2 in 1998-1999, including 
a third PCT application (Document D86) that was published in 
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1999 and that appears to build upon its 1994-1995 first series of 
applications and 1995-1996 second series of applications. 

All three independent research groups identified above agree that the 
"VEGF2" gene encodes a secreted growth factor polypeptide. All 
polypeptides, even polypeptides such as growth factors that are destined for 
extracellular secretion, are first synthesized in the cellular cytoplasm. 
Polypeptides that are destined for secretion generally include a short "signal 
peptide" at their amino terminus that is usually cleaved off but serves as a vital 
signal to direct the nascent protein into the cell's protein secretion apparatus. 
Scientific experiments reported in a respected scientific journal have indicated 
that the first approximately 3 1 amino acids from the 419 amino acid form of 
VEGF2 serve as a signal peptide. (See discussion in paragraph 4. 1 1 . 1 .2, 
below, and the footnote thereto.) I have seen no comparable published data 
evincing that the 350 amino acid partial VEGF2 sequence described in the 
opposed application contains any functional signal peptide, and I would be 
surprised if it did. It would be unusual for a gene to enode a protein having an 
alternative start codon and signal sequence 69 codons downstream from a first 
start codon and signal sequence. 

1 .5.3 Reports in respected scientific periodicals indicate that the processing of 

"VEGF2" (VEGF-C) is not limited to the mere removal of a 3 1 amino acid 
signal peptide. Rather, extensive proteolytic processing occurs at both the 
amino- and carboxyl-terminal ends of the polypeptide, resulting in a much 
smaller circulating polypeptide that has enhanced and/or new biological 
activities relative to the larger pre-processed forms from which it was derived. 
(See discussion in paragraph 4.11.1.3 below, and documents cited therein.) In 
its third series of VEGF2 patent applications, HGS acknowledges that such 
processing occurs. (See, e.g., Document D86 at p. 1 7, first paragraph.) 
However, in the opposed application filed in 1994, there is no evidence 
presented of complex proteolytic processing. 



1.5.2. 



1 .5.4 According to investigative reports published in respected scientific journals, 
one of the most important activities of the circulating (processed) forms of 
"VEGF2" (VEGF-C) is that of a growth factor for the vessels of the lymphatic 
system. See, e.g., Document D74 (Kukk et al, 1996). See also Jeltsch et a/., 
Science, 276: 1423-1425 (1997). The opposed application contains no data 
from any activity studies that were performed with "VEGF2" and contains no 
mention of this lymphatic growth factor activity. 

Lack of Novelty of claims of the Opposed Application 

A. Introduction 

2. i Through my involvement in this matter, I understand that the claims of a patent define 
the scope of the invention protected by the patent, and that a patent may only claim 
novel subject matter: patent claims that encompass subject matter that was described 
in other patents, publications, or other "prior art" that existed at the time of the 
effective filing date of the patent claim are invalid. It is my understanding that the 
effective filing date of a patent is the actual filing date, or sometimes the filing date of 
a priority application identified by the patent, if the priority application provides 
support for the claim. Claims that include prior airt subject matter within their scope 
lack novelty, and are said to be "anticipated" by the prior art. 

2.1.1 In this section of my declaration, I provide an analysis of whether claims in 
the opposed application encompass within their scope subject matter that had 
been described in the literature prior to 08 March 1994, the priority date of the 
opposed application. 

2. 1 .2 I have reviewed the specification and claims of the opposed application, the 
written prosecution history of the opposed application in the Australian patent 
Office, and related prior art. To the extent that the scope of the claims can be 
determined at all, 1 I have determined that at least patent claims 1-4, 13-28, and 
34-61 include within their scope subject matter that was described in the prior 

As set forth below in the section titled "Lack of Clarity," many of the claims lack clarity. (See 
paragraphs 6.1-6.1 1.) 



art before the earliest claimed priority date (08 March 1994). My detailed 
analysis follows. In paragraphs 2.2-2.5 I analyze the meaning of certain 
terminology that appears in many of the claims. Then, in paragraphs 2.6- 
2.7.22, 1 analyze the relationship of individual claims and prior art subject 
matter. 

Analysis of the meaning and scope of limitations found in the claims of the 
opposed application. 

Several claims in the opposed application are directed to a "fragment, analogue or 
derivative" of a VEGF2 polypeptide (e.g., claim 28) or to a polynucleotide encoding a 
"fragment, analogue or derivative" of a VEGF2 polypeptide (e.g. , claims 1 -4, 2 1 ). 2 
According to the specification, fragments, derivatives, or analogues may be VEGF2 
polypeptides modified such that one or more of the amino acid residues of VEGF2 are 
substituted with conserved or non-conserved amino acid residues, and/or ones in 
which additional amino acids are fused to the mature polypeptide. (See, e.g., opposed 
application at pp. 9-10.) Also, polypeptides resulting from deletion of amino acids 
would still fall within the commonly accepted definition of "fragment, analogue, or 
derivative." (See also opposed application at page 7, discussing "deletion variants, 
substitution variants, and addition or insertion variants.") 



.2.1 The prior art discloses polypeptides (e.g. , Vascular Endothelial Growth Factor 
(VEGF), Placenta Growth Factor ( P1GF), and Platelet Derived Growth Factor 
(PDGF)) having some amino acids that are identical to the VEGF2 that is 
taught in the specification and some amino acids that are different, as well as 
polynucleotides encoding such polypeptides. (See, e.g., Documents D5 (p. 
696 Fig. 1 and p. 697 Fig. 2), D6 (p. 523 Fig. 1 and p. 524 Fig. 3), D12, D18, 
D19 (p. 9269 Fig. 1 and 2), and D34-D36.) The relationship between the 
amino acid sequences of VEGF2 and human PDGF-a, PDGF-b, and VEGF 



- Many of the claims are "dependent" claims because they make reference to earlier claims. From my 

involvement in this proceeding I understand that a claim which makes reference to an earlier claim is 
interpreted as including all of the limitations of the earlier claim. A claim that makes reference to multiple 
claims includes the limitations of any one of those other claims (in the alternative). 



from the prior art is clearly evident in Figure 2A-2B of the opposed 
application and summarized in Figure 3. 

2.2.2 By changing the "different" amino acids of VEGF2 (by fragmenting, 

substituting with conserved or non-conserved amino acids, or adding amino 
acids) one can arrive at a "fragment, analogue, or derivative" of VEGF2 that 
has an amino acid sequence that is identical to VEGF, P1GF, or a PDGF 
sequence. In other words, all of the differences between the VEGF2 sequence 
and prior art sequences such as the human VEGF sequence can properly be 
characterized as modifications that involved substituting, adding, or deleting 
residues, the same types of modifications taught in the opposed application for 
making fragments, analogues, or derivatives. A substantial number of amino 
acid changes are required to change the VEGF2 sequence into, e.g., the VEGF 
or PDGF sequences shown in Fig. 2A-2B. However, I find no limitation in 
the specification or the claims setting a maximum number of modifications 
that may be performed to generate a "fragment, analogue, or derivative" 
within the scope of the claim. Thus, polypeptide and polynucleotide claims 
which recite "fragment," or "analogue," 6r "derivative" effectively encompass 
prior art polypeptides and polynucleotides, including but not limited to VEGF, 
P1GF, and PDGFa and PDGFb polypeptides and polynucleotides. 

2.3 Although the claims and specification place no limitation on the number of 

modifications that may be performed to generate a VEGF2 fragment, analogue, or 
derivative within the scope of the claim, many of the claims do place the limitation 
that the fragment, analogue, or derivative be an "active" one (e.g., claims 1-4, 28). 
Other claims also include a "VEGF2 biological activity" limitation {e.g., claims 13- 
1 5, 34-39). For the reasons set forth below, such "activity" limitations, to the extent 
their meaning can be determined at all, 3 does not exclude prior art VEGF, P1GF, or 
PDGF polypeptides. 



! find no description whatsoever in the opposed application of any scientific experiment that 
demonstrates a biological activity for VEGF2. The indefiniteness of this term is discussed below in the section 
devoted to Lack of Clarity. (See paragraphs 6.5-6.6, below.) 



2.3.1 I have carefully reviewed the entire patent specification to attempt to 
determine the meaning of VEGF2 "activity." The specification appears to 
provide no explicit definition of VEGF2 activity. 

2.3.2 The Examples in the opposed application do not provide any 
demonstration of a VEGF2 biological activity or any guidance as to VEGF2 
biological activity. 

2.3.2.1 Example 1 describes a Northern blot analysis 
("Northern hybridization 5 ') that the inventors performed to 
examine the levels of expression of VEGF2 in human tissues. 4 
Northern hybridizations provide information about the 
presence, size, and/or quantity of RNA (a nucleic acid) in cells. 
The RNA may or may not encode a protein. However, a 
Northern hybridization provides no information about the 
activity of an encoded protein. 

2.3.2.2 Example 2 describes "in vitro transcription and 
translation" of the VEGF2 cDNA. In vitro transcription and 
translation are processes of making mRNA from a DNA 
template ("transcription") and making protein from an RNA 
template ("translation"), using appropriate chemical and 
enzymatic reagents in a test tube ("/« vitro"). Such 
experiments provide no information whatsoever about 
biological activity of the protein that is synthesized. The only 
data presented in Example 2 is the size of the polypeptides that 
were purportedly produced. 



Other scientific publications relating to the VEGF2 gene, including publications of the applicant 
Human Genome Sciences and its scientists, suggest to me that the Experimental procedures or results from 
Example 1 are flawed. (See paragraphs 4.13-4.13.1, below.) 



2.3.2.3 Thus, the Examples of the specification, which 
are the only sections that appear to describe experiments that 
were actually performed, provide no guidance as to the 
meaning of VEGF2 "activity." 

2.3.3 The specification suggests many alleged "uses" for VEGF2. The listed 
uses include to heal wounds, including dermal ulcers, pressure sores, venous 
ulcers, diabetic ulcers, and abdominal wounds; to promote growth of damaged 
bone, periodontium, or ligament tissue; to promote endothelialization (e.g., in 
vascular graft surgery); to diagnosis tumors, to provide cancer therapy, to treat 
burns and injuries where angiogenesis is desired; to repair the damage of 
myocardial infarction; to culture vascular endothelial cells. (See opposed 
application at pp. 2, 16-18.) However, the application fails to explicitly 
indicate the scientific basis for these alleged uses. For example, there is no 
description of tests that were performed to demonstrate that VEGF2 has a 
biological activity that is useful in such procedures, and there is no description 
of any assay to test for VEGF2 biological activity. The absence of working 
examples or descriptions of activity assays suggests to me that the patent 
applicants merely predicted their list of "uses" from activities and/or alleged 
uses of the prior art growth factors VEGF, PDGF, and/or PIGF. For example, 
the specification teaches that VEGF is a highly specific growth factor for 
endothelial cells, can promote angiogenesis, and is an important factor in 
wound healing; whereas PDGF is a major growth factor for connective tissue. 
See also Documents Dl (p. 1 1260), D12, D16, D19 (p. 9270-9271, and Fig. 
7), D36 (column 1 1 line 67-column 13 line 38); and D41. Thus, I find the 
meaning of VEGF2 "activity" to be ambiguous. The only aspects of the 
application that suggest a meaning for VEGF2 "activity" are sections that 
speculate VEGF2 possesses activities characteristic of other prior art members 
of the "VEGF family" such as VEGF and PDGF. 

.4 Since the functions for VEGF2 are alleged to be the same as functions for 
prior art growth factors VEGF, PIGF, and PDGF), it follows that 
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functional claim limitations directed to "VEGF2 activity" do not exclude prior 
art growth factor polypeptides (or polynucleotides) from the scope of the 
claims. 

2.3.5 Based on my analysis of the meaning of VEGF2 "activity" and the meaning of 
"fragment, analogue, or derivative/ 1 1 conclude that the definition of VEGF2 
"active fragment, analogue, or derivative" includes within its scope VEGF, 
PDGF, and/or P1GF polypeptides, because the claims have neither a functional 
nor a structural limitation that excludes such polypeptides. Likewise, the 
genus of polynucleotides which encode an active fragment, analogue, or 
derivative of VEGF2 includes prior art VEGF-, PDGF-, and/or PiGF-encoding 
polynucleotides. 



2.4 Some of the claims directed to polynucleotides or polypeptides include a limitation 
relating to "hybridizing" to (the complement of) a VEGF2 polynucleotide 5 or portion 
of a VEGF2 polynucleotide. 6 (See, e.g., claims 16-20, 34-45, and other claims 
dependent therefrom.) However, the claim limitations directed to polynucleotide 
hybridization do not serve to distinguish the prior art that discloses VEGF, P1GF, or 
PDGF polynucleotides and/or polypeptides, because any DNA can hybridize to 
VEGF2 DNA if the hybridization conditions (e.g., temperature and ionic strength) are 
sufficiently relaxed. Neither the claims nor the specification require a level of 
hybridization stringency that would exclude VEGF, P1GF, or PDGF polynucleotides 
or encoded polypeptides from the scope of the claims. (No minimum level of 



These claims are generally written in groups of 2-4 claims which specify hybridization to either: SEQ 
ID NO: I or its complement, or the cDNA in ATCC Deposit No. 75698, or the complement of human VEGF-2 
RNA, but which are otherwise similar to each other. (See, e.g., claims 13-15 or claims 16-18.) The opposed 
application teaches that ATCC Deposit No. 75698 contains the sequence in SEQ ID NO: 1 (and presumably its 
complement, assuming a double stranded cDNA was deposited). To the extent the opposed application teaches 
or suggests anything about the complement of VEGF-2 RNA, it suggests that the complement of the RNA 
would be identical (for hybridization purposes) to the complement of SEQ ID NO: 1 . Thus, I conclude that 
these groups of claims are attempts to claim the same subject matter with different wording. My analysis with 
respect to encompassing prior art is the same irrespective of which "hybridizing" sequence is recited. 

Claims which recite portions of VEGF2 polynucleotides (eg., claim 34 and 35 specify portions that 
appear to be most highly conserved between VEGF2 and prior art polypeptides and polynucleotides. The more 
highly conserved regions are the regions that are likely to form the most stable hybrids with prior art 
polynucleotides. Accordingly, my analysis of the scope of "hybridizing" limitations is applicable to the claims 
which recite portions as well as the claims which recite complete VEGF2 polynucleotides as the hybridization 
partner. 
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hybridization stringency is required at all.) Subparagraphs 2.4.1-2.4.3 explain these 
principles in greater detail. 

2.4. 1 Polynucleotides such as DNA comprise two strands of complementary base 
pairs that are held together by hydrogen bonds, thereby forming a stable 
"double helix." A hybridization experiment operates on the principle that 
dissociated single strands of base pairs (i.e., denatured DNA) will readily 
"hybridize" to re-form double helices if they are permitted to contact each 
other under appropriate conditions. Thus, in a typical hybridization 
experiment, one studies whether a first polynucleotide (sometimes called a 
probe) contains a base pair sequence that is sufficiently complementary to a 
second sequence for the probe sequence to "hybridize" (i.e., renature) to the 
second sequence. 

2.4.2 Hybridization experiments are typically performed in buffered aqueous 
solutions containing controlled amounts of salts and other agents. The 
temperature at which perfectly matched complementary DNA strands will 
denature in the hybridization buffer solution is called the melting temperature 
of the DNA. If a hybridization experiment is performed near the melting 
temperature, then perfect or near-perfect matching (complementarity) of the 
base sequences is needed for renaturation to occur. Such hybridization 
conditions are termed "high stringency." However, as the temperature is 
lowered, chemical equilibrium begins to favor the formation of double- 
stranded molecules, even if the base pairing is imperfect and "mismatches" 
exist. In the parlance of molecular biology, imperfect matches will hybridize 
to each other under conditions of reduced stringency. If the temperature is 
dropped low enough, DNA strands whose sequences match poorly will begin 
to hybridize to each other. 

2.4.3 Hybridization experiments are commonplace in molecular biology, and 
scientists can exercise considerable control over the stringency of 
hybridization conditions. See, .e.g., Sambrook et al. (1989) cited below in 
paragraph 3.2.2. By manipulation of the hybridization temperature and the 
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content of the hybridization buffer (especially salt concentration and pH), a 
scientist can control the level of sequence similarity that is required for his 
probe sequence to hybridize to his target sequence. Thus, the mere fact that 
two sequences will hybridize to each other does not necessarily reflect 
sequence complementarity. One must also know the stringency of the 
hybridization conditions to predict the relationship of the hybridizing 
sequences (i.e., to predict the percent mismatch that may exist). 

Some of the claims to polynucleotides and polypeptides include a limitation directed 
to polypeptides which bind an antibody which binds (or is capable of binding) to 
VEGF2. (See, e.g., ciaims 16-20 and 40-45.) At the outset, I observe that these are 
"theoretical" antibodies, since the opposed application fails to indicate that the 
inventors actually made any anti-VEGF2 antibodies. VEGF2 includes some 
"conserved" regions of high amino acid similarity to prior art VEGF, PDGF and P1GF 
polypeptides. (See, e.g., boxed region of Fig. 2 A). From the theoretical universe of 
all possible antibodies that bind to VEGF2, a molecular biologist with common 
general knowledge would reasonably expect that some antibodies which bind to these 
conserved regions (epitopes) of VEGF2 would cross-react, to some extent, with the 
similar regions in VEGF or PDGF or PiGF. In other words, VEGF, PDGF, and P1GF 
are polypeptides which bind an antibody that binds (or is capable of binding) to 
VEGF2. The expected antibody cross-reactivity means that the claim limitation 
relating to antibody binding does not exclude prior art VEGF or PDGF or PIGF 
polynucleotides and polypeptides from the scope of claims. 

Analysis of individual claims. 

In this section, I analyze whether individual claims of the opposed application 
encompass subject matter that was disclosed in the prior art (e.g., the patent 
documents and journal articles that were published prior to 08 March 1994). 

Each subparagraph below provides an analysis of one or more individual claims with 
scope sufficiently large to encompass subject matter that had been disclosed in 
published literature prior to 08 March 1994. The publications to which I refer do not 
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necessarily disclose the exact VEGF2 nucleotide or deduced amino acid sequence 
shown in the opposed application. However, as I explain in the preceding paragraphs 
and individual subparagraphs that follow, the claims at issue are not limited in scope 
to the exact VEGF2 sequences disclosed in the application, but are much broader: 



2.7. 1 Claim 1 specifies an isolated polynucleotide and includes within its scope 
polynucleotides that encode active fragments, analogues, or derivatives of VEGF2. 
As explained above in paragraphs 2.2 - 2.3.5, prior art VEGF, PDGF, and P1GF 
polypeptides satisfy the structural and functional requirements of the opposed 
application to be classified as active fragments, analogues, or derivatives of VEGF2. 
Thus, prior art documents that teach polynucleotides encoding VEGF, PDGF, and 
P1GF polypeptides anticipate claim 1. Such polynucleotides are described, e.g., in 
Documents D5 (p. 696 Fig. 1), D6 (p. 523 Fig. 1), D12, D18, D19 (p. 9269 Fig. 1), 
and D34-D36. 

2.7.2 Claims 2-4 depend from claim 1 and include an additional limitation specifying that 
the claimed polynucleotide is DNA, RNA, or genomic DNA. 7 These are all common 
types of polynucleotides that are specifically exemplified or suggested in the prior art 
that discloses VEGF, PDGF, and/or P1GF. See, e.g., Documents D5 (p. 696-698 and 
Figs. 1 & 3), D6 (p. 523-526, Figs. 1, 6, 7, 8, 9, and 10), D20 (p. 925-928 Fig. 1 and 
3), and D34 (p. 1 1949-1 1952, Figs. 1,3,4, 6, and 7). Thus, claims 2-4 include prior 
art polynucleotides within their scope. 

2.7.3 Many of the cited publications teach Northern hybridization and in situ studies that 
demonstrated that RNA isolated from various sources included VEGF, PDGF, or 
P1GF mRNA. The RNA from these positive Northern hybridization studies is 
"isolated" (as defined by the opposed application at page 10) and falls within the 
scope of claim 3. 



Because of the presence of intervening sequences, a genomic DNA is often much larger than a 
corresponding cDNA. It is worth noting that the opposed application only exemplifies an isolated cDNA, not 
an isolated VEGF2 RNA or VEGF2 genomic DNA. 

4 
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2.7.4 Claims 1 3-1 5 are directed to polynucleotides that hybridize to a VEGF2-encoding 
polynucleotide (or the complement thereto) and that encode "a biologically active 
fragment of VEGF2." I observe that, during the examination period of the opposed 
application in the Australian Patent Office, the patent applicant argued that 
"biological activity may include immunogenic activity of the full length protein." 
(See Response paper dated 05 August 1998, filed by patent applicant.) 
Immunogenicity is not generally considered to be a "biological activity" of a protein, 
because the term "biological activity" is generally used to describe the functions of a 
protein in native host cells or organisms where the protein does not normally cause an 
antibody response. However, if "biological activity" has the broader meaning 
represented by the applicant to the Patent Office, then short peptide sequences of 5, 6, 
7, or more residues could be considered biologically active fragments of VEGF2, 
because fragments of this size are generally considered large enough to elicit an 
immune response. (See, e.g., Harlow et al (1988), cited below in paragraph 3.2.2.) 
Both VEGF2 and the prior art human VEGF polypeptide contain an identical 7-mer 
sequence RCGGCCN (see Fig. 2 A of the opposed application, boxed region). 
Polynucleotides that encode VEGF encode this RCGGCCN peptide portion of VEGF. 
Thus, polynucleotides that encode VEGF satisfy the "encodes VEGF2 or a 
biologically active fragment of VEGF2" limitation of claims 13-15, if the term 
"biologically active fragment" is given the meaning alleged by the patent applicant. 
For the reasons outlined in paragraphs 2.4-2.4.3, above, human VEGF 
polynucleotides also satisfy the "hybridizes" limitations of these claims. Thus, claims 
13-1 5 are anticipated by prior art documents that disclose VEGF polynucleotides. 8 
(See Documents D6 (p. 523 Fig. 1), D7 (p. 16319 Fig. 1), D12, D18 (p. 1307 Fig. 1A 
and IB), and D34-D36.) 

2.7.5 Claims 16-18 are directed to an isolated polynucleotide which hybridizes to a VEGF2 
polynucleotide and which encodes a polypeptide which binds an antibody capable of 



The VEGF2 sequence taught in the opposed application also shares at least three 5-mer peptide 
sequences (PASCG, CVCKR, and KCACE, residues 232-236, 272-276, and 288-292 of SEQ ID NO: 2) that 
are identical to 5-mer sequences in a Balbiani Ring 3 protein (BR3P) of the prior art. (See Document D29 (pp. 
337-340 Fig. 5).) These peptides may be sufficient to elicit an immune response, in which case prior art 
polynucleotides encoding BR3P also anticipate claims 13-15. 
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binding to VEGF2. As explained above in paragraphs 2.4-2.5, polynucleotides which 
encode VEGF satisfy the hybridizing limitation and encode a polypeptide (VEGF) 
which satisfies the antibody binding limitation.- Thus, claims 16-18 are anticipated by 
prior art documents that disclose VEGF polynucleotides. (See Documents D6 (p. 523 
Fig. 1), D7 (p. 16319 Fig. 1), D12, D18 (p. 1307 Fig. 1A and IB), and D34-D36.) 
Claim 16 also may be anticipated by prior art documents that disclose BR3P 
polynucleotides. (See footnote to paragraph 2.7.4.) 

Claims 19-20 depend from claims 13-18 discussed above, and include an additional 
limitation specifying that the claimed polynucleotide is DNA or RNA. DNA and 
RNA are common types of polynucleotides that are specifically exemplified or 
suggested in the prior art documents that disclose VEGF. See, e.g., Documents D6 
(p. 523,524-526, Fig. 1 and 6), D7 (p. 16318-16320, Fig. 1,3, 5, 6, and 7), D12, D18 
(p. 1307-1308, Fig. 1 A, IB, and 2), and D34-D36. See also paragraphs 2.7.2-2.7.3. 
Thus, claims 19-20 are anticipated by prior art documents that disclose VEGF 
polynucleotides. 

2.7.7 Claim 21 depends from claims 1-4 and 13-20 discussed above, and includes an 
additional limitation specifying that the polynucleotide is fused to a polynucleotide 
which encodes a "heterologous polypeptide." The idea of "heterologous polypeptide" 
was apparently intended to embrace peptides such as heterologous leader sequences 
known to function as a secretory signal peptide, and short tag sequences {e.g., 
hexahistidine, hemagglutinin) to facilitate purification (see opposed application at pp. 
7-8, 9-10, 14). The inclusion of such heterologous sequences in constructs for 
recombinant expression of proteins was well known by 1994, and is explicitly 
described or suggested by prior art documents relating to VEGF, PDGF, and/or P1GF. 
(See, eg, Documents D35 (column 25 lines 4-9, column 32, lines 55-57, and column 
33 line 66-column 34 line 4) and D36 (column 36 lines 29-34).) Thus, the scope of 
claim 21 embraces prior art teachings related to VEGF, PDGF, and/or PIGF. 

2.7.8 Claims 22-27 are directed to a vector containing the polynucleotide of claim 1 -2 1 , a 
host cell engineered with the vector, a method of producing polypeptides encoded by 



m 



2.7.6 



i 



polynucleotides using the host cell, and a method of producing such host cells. The 
additional limitations of these claims are all directed to conventional molecular 
biology materials and methods that are used to express polypeptides encoded by 
polynucleotides. (See documents cited in paragraph 3.2.2, below.) Such vectors, host 
cells, and methods are explicitly disclosed or suggested by prior art documents that 
relate to VEGF, PDGF, and/or P1GF. (See, e.g., Documents D6 (p. 522), D18 (pp. 
1306 and 1308), and D36 (column 2 lines 14-17, column 15, line 66, to column 20, 
line 5; Example 8; Example 13; and Fig. 10, described at column 4, line 20-25).) 
Thus, the additional limitations of claims 22-27 are also taught by the prior art that 
anticipates claims 1-4 and 13-20, rendering claims 22-27 anticipated. 9 

2.7.9 Claim 28 specifies an isolated or recombinant polypeptide and includes within its 
scope polypeptides that are active fragments, analogues, or derivatives of VEGF2. As 
explained above in paragraphs 2.2 - 2.3.5, prior art VEGF, PDGF, and P1GF 
polypeptides qualify both structurally and functionally as active fragments, analogues, 
or derivatives of VEGF2. Thus, the scope of claim 28 embraces prior art disclosures 
of VEGF, PDGF, and P1GF polypeptides. Such polypeptides are described, e.g., in 
Documents D5 (p. 696 Fig. 1 and p. 697 Fig. 2), D6 (p. 523 Fig. 1 and p. 524 Fig. 3), 
D12, D18, D19 (p. 9269 Fig. 1 and 2), and D34-D36. 

2.7. 1 0 Claim 53 is directed to a pharmaceutical composition comprising the polypeptide of 
claim 28 and a pharmaceutically acceptable carrier. As examples of the carrier, the 
specification identifies saline, buffered saline, dextrose, water, glycerol, ethanol, and 
combinations thereof. (See opposed application at p. 1 9, first paragraph.) Before the 
1 994 priority date, these substances were commonly used as carriers, and the prior art 
documents relating to VEGF, PDGF, and/or PIGF explicitly taught or suggested 
compositions comprising the polypeptides with such carriers. See, e.g., Documents 
D35 (column 1 1 lines 62-64), D36 (column 12 lines 66-68) , and D41 (column 3 line 



I observe that claims 25-27 all recite "VEGF-2 polypeptide." However, since the claims apparently 
specify using a vector containing a polynucleotide according to any one of claims 1-21 (many of which are not 
limited to a particular sequence), it is not clear whether this term is intended to imply a limitation to a particular 
sequence. Moreover, the term is indefinite. See paragraphs 6.4-6.4.5, below. 
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5 1 - column 4 line 36). Thus, the scope of claim 53 (like claim 28) embraces prior art 
disclosures relating to VEGF, PDGF, and/or PIGF. 

2.7. 1 1 Claims 34-39 are directed to an isolated or recombinant polypeptide which has 
VEGF2 biological activity and which comprises an amino acid sequence that is 
encoded by a polynucleotide that hybridizes to a VEGF2 polynucleotide or fragment 
thereof. 10 As explained above in paragraphs 2.3 - 2.3.5, VEGF, PDGF, and PIGF 
polypeptides described in the prior art possess "VEGF2 biological activity." As 
explained in paragraphs 2.4-2.4.3, the polynucleotides that encode VEGF, PDGF, and 
PIGF hybridize to the VEGF2 polynucleotides or fragments thereof recited in the 
claims. Thus, claims 34-39 are anticipated by prior art documents that disclose 
VEGF, PDGF, and/or PIGF polypeptides. (See, e.g., Documents D5 (p. 696 Fig. 1 
and p. 697 Fig. 2), D6 (p. 523 Fig. 1 and p. 524 Fig. 3), D12, D18, D19 (p. 9269 Fig. 

I and 2), and D34-D36:) 

2.7. 1 2 Claims 40-45 are directed to an isolated or recombinant polypeptide which (a) 
comprises an amino acid sequence that is encoded by a polynucleotide that hybridizes 
to a VEGF2 polynucleotide or fragment thereof; and (b) binds an antibody which 
binds to VEGF2. As explained above in paragraphs 2.4-2.4.3, prior art 
polynucleotides that encode prior art VEGF polypeptides (or BR3P polypeptides) will 
hybridize to the VEGF2 polynucleotides or fragments thereof recited in the claims. 
As explained in paragraphs 2.5 and 2.7.4, VEGF (and probably BR3P) polypeptides 
described in the prior art bind antibodies which bind to VEGF2. Thus, VEGF 
polypeptides (and BR3P polypeptides) satisfy all of the limitations of claims 40-45, so 
these claims are anticipated by prior art documents that disclose VEGF (and BR3P) 
polypeptides. (See, e.g., Documents D6 (p. 523 Fig. 1 and p. 524 Fig. 3), D12, D18 
(p. 1307 Fig 1 A and IB, and p. 1308 Fig. 3), D29 (p. 337-340 Fig. 5), and D34-D36.) 



For the purposes of prior art analysis (both novelty and inventive step), I have assumed that ATCC 
Deposit No. 97149 (referred to in claims 38 and 44) contains a VEGF2 cDNA. The specification of the 
opposed application makes no mention whatsoever of this deposit. However, a different patent application filed 
by the same patent applicant (Human Genome Sciences) describes ATCC Deposit No. 97 149 as containing a 
VEGF2 cDNA. See U.S. Patent Application Serial No. 08/465,968 filed June 6, 1995 (Document D45), which 
was amended prior to issuance to contain a cross reference to ATCC 97149 (see Document D85, U.S. Patent 
No. 5,932,540). I observe from the issued U.S. patent that ATCC 97149 was not deposited with the ATCC until 
May 1 2, 1 995, more than a year after the filing date of the opposed application. 
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2.7. 1 3 Claim 46 depends from any of claims 28-45 and further includes a limitation 
specifying that the polypeptide is fused to a heterologous polypeptide. For the 
reasons discussed above in paragraph 2.7.7 with respect to claim 21, this claim also is 
anticipated by the prior art. (See, e.g., Documents D35 (column 25 lines 4-9, column 
32, lines 55-57, and column 33 line 66-column 34 line 4) and D36 (column 36 lines 
29-34).) 

2.7. 1 4 Claim 47 depends from any of claims 28-46 and contains a further limitation 
specifying that the polypeptide is in the form of a homodimer. A homodimer is an 
association of two identical polypeptides. The prior art relating to VEGF that 
anticipates one or more of claims 28-46 explicitly teaches or suggests that VEGF 
forms homodimers. (See, e.g., Documents D12 (p. 22), D18 (p. 1307-1308), and 
D36 (column 10, lines 15-20; column 38, lines 64-66; and column 45, lines 53-56).) 
In fact, the specification of the opposed application explicitly states that both PDGF-ot 
and PDGF-p form either heterodimers or homodimers, and VEGF forms 
homodimers. (See p. 23, last paragraph.) Thus, claim 47 (like claim 28) embraces 
prior art that teaches homodimeric forms of VEGF and PDGF polypeptides. 

2.7. 1 5 Claim 48 depends from any of claims 28-46 and contains a further limitation 
specifying that the polypeptide is "glycosylated." Glycosylation of polypeptides (/.<?., 
the attachment of carbohydrate moieties) is commonplace in animals. The prior art 
relating to VEGF, PDGF, and/or PIGF that anticipates one or more of claims 28-46 
explicitly teaches or suggests that these polypeptides are glycosylated. (See e.g., 
Documents D12 (p. 22), D19 (p. 9267, 9269-70, Fig. 3, and Fig. 4), and D36 (column 
10 lines 20-22 and column 45 lines 1 1-59).) Thus, claim 48 (like claim 28) embraces 
prior art disclosures of glycosylated forms of VEGF, PDGF, and/or PIGF 
polypeptides . 

2.7. 16 Claim 49 is directed to an antibody capable of binding to polypeptides of any of 
claims 28-48. As explained in paragraphs 2.7.9-2.7.15, one or more of claims 28-48 
include VEGF or PDGF or PIGF polypeptides within their scope. Consequently, 
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claim 49 includes within its scope prior art disclosures of antibodies raised against 
VEGF or PDGF or P1GF polypeptides. Such antibodies are explicitly disclosed or 
suggested in Documents D6 (p. 522 and 524), D16 (p. 250), D19 (p. 9268, 9269, and 
Fig. 3), D36 (column 14 line 9-39), and D39 (column 5 line 64-column 6 line 33, and 
column 13 line 15-50). Thus, claim 49 also is anticipated by the prior art. 

2.7. 1 6. 1 Claim 55 is similar to claim 49 in reciting an antibody. 

However, the antibody of claim 55 is an antibody produced by a 
process of administering a polypeptide according to claim 15 or an 
immunogenic fragment thereof to an animal and isolating an antibody 
produced by the animal. At the outset, I find claim 55 lacks clarity 
because claim 15 is directed to a polynucleotide, and not a polypeptide. 
However, for the purposes of this analysis, I shall interpret claim 55 as 
meaning a polypeptide encoded by a polynucleotide of claim 15. As 
explained above in paragraph 2.7.4, claim 15 is sufficiently broad that 
it includes polynucleotides that encode VEGF polypeptides. The 
method steps recited in claim 55 involve the most conventional and 
well-known method of making antibodies. (See, e.g., Harlow et al., 
Antibodies, a Laboratory Manual, Cold Spring Harbor, New York: 
Cold Spring Harbor Laboratory Press (1988) cited below in paragraph 
3.2.2.) Thus, I find that the antibodies of claim 55 also are anticipated 
by prior art relating to VEGF. See Documents D6 (pp. 522 and 524), 
D7 (pp. 16318, 16319, and Fig. 4), and D36 (column 14 lines 9-38 and 
column 15, lines 31-54). 

.7. 1 7 Claim 50 is directed to an antagonist specific for the polypeptide of any one of claims 
28-48. As explained in paragraphs 2.7.9-2.7. 1 5, one or more of these polypeptide 
claims include VEGF or PDGF or P1GF polypeptides within their scope. 
Consequently, claim 50 includes prior art disclosures of VEGF or PDGF or P1GF 
antagonists within its scope. Exemplary antagonists would include antibodies to 
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VEGF, PDGF, or PIGF. 11 Such antibodies are explicitly disclosed or suggested in 
Documents D6 (pp. 522 and 524), D16 (p. 250), D19 (pp. 9268, 9269, and Fig. 3), 
and D36 (column 14 line 39-column 15 line 30), for example. Thus, claim 50, like 
claim 49, embraces prior art disclosures of antibodies to VEGF, PDGF, and/or PIGF. 

2.7. 1 8 Assuming arguendo that VEGF2 as taught in the specification possesses any 
biological activity that is mediated through cell surface receptors, the claims directed 

• to antagonists of VEGF2 are not novel over prior art disclosures of forms of the 
receptors to which VEGF2 could bind, but could not signal. 12 See Document D27 
(disclosing a dominant negative FIk-1 protein). 

2.7. 1 9 Claims 5 1 and 52 are directed to a method of treatment of a patient having need of 
VEGF2 or need to inhibit VEGF2 by administering an effective amount of a 
polypeptide according to claim 28 or an antagonist against a polypeptide of claim 28. 
As set forth in paragraphs 2.7.9 and 2.7.17, above, the prior art teaches polypeptides, 
such as VEGF, within the scope of claim 28 and also antagonists to such 
polypeptides. Likewise, the prior art contemplates treatment of patients with these 
polypeptides or antagonists. See, e.g., Documents D35 (column 10, line 63 to 
column 12, line 34, and Example 13), D36 (column 1 1, line 67 to column 13, line 38, 
column 14, lines 9-38, and Example 10), and D41. As explained above in paragraphs 
2.3-2.3.5, the opposed application alleges that the biological activities of VEGF2 are 
the same as the activities of prior art VEGF or PDGF polypeptides. Because of this 
alleged equivalence of activities taught in the opposed application, patients in need of 
VEGF2 (or in need of inhibiting VEGF2) would be treatable with VEGF (or with 
VEGF antagonists). Consequently, claims 51 and 52 embrace any prior art method of 

" The specification of the opposed application explicitly states that an antagonist of a polypeptide could 

be an antibody against the polypeptide. (See page 24, middle paragraph.) 

The opposed application does not teach the full length polynucleotide that encodes VEGF2 or 
demonstrate that VEGF2 has any "biological activity" (as that term is commonly used). However, the full- 
length gene from which the VEGF2 cDNA was apparently derived produces a polypeptide which binds to two 
receptors that were disclosed in the prior art literature. [See, eg., Documents D26, D28, and D33 (describing 
the Flt4 and Flkl/kdr receptors); see also Document D70 (teaching that VEGF-C is a ligand for FIt4 and kdr)] 
Document D27 discloses a prior art "dominant negative" form of the Flk-1 receptor, which would presumably 
function as an antagonist of Flk-1 -mediated VEGF2 biological activities. Thus, if VEGF2 possesses Flk-1 - 
mediated biological activities, Document D27 anticipates a claim to VEGF2 antagonist molecules. 
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treatment of patients with VEGF polypeptides that are encompassed by claim 28 (or 
prior art method of treatment with VEGF antagonists). In other words, the prior art 
documents cited above disclosed or suggested the patient population recited at the 
beginning of claims 51 and 52, and disclosed or suggested treating the patients with a 
VEGF polypeptides within the scope of claim 28 or antagonist of a VEGF 
polypeptide. Thus, claims 5 1 and 52 are not novel and/or describe what was clearly 
suggested by the prior art. 

2.7.20 Claim 56 is directed to a fragment, analogue, or derivative of the polypeptide shown 
in Figure 1 having an inhibitory activity against the polypeptide of claim 28. At the 
outset, I observe that the opposed application fails to identify with particularity any 
fragment, analogue, or derivative of the Figure 1 polypeptide which has an inhibitory 
activity. As explained above in paragraphs 2.2 - 2.3.5 and 2.7.9, claim 28 embraces 
prior art polypeptides such as VEGF and PDGF's, and so does the term "fragment, 
analogue, or derivative of the polypeptide shown in Figure 1 The prior art taught 
fragments, analogues, or derivatives of VEGF/PDGF that acted as inhibitors. See, 
e.g., Documents D16 (p. 250) and D36 (column 13 line 61 -column 14 line 8). Thus, 
the prior art anticipates claim 56. 

2.7.21 Claims 57-61 are omnibus claims that make reference to previous claims discussed 
above and also to "the Figures and/or Examples." As explained above, the claims 
referred to stand anticipated by prior art, such as prior art relating to VEGF and 
PDGF's. Since the Figures also disclose VEGF and PDGF's (See, e.g., Figures 2A- 
2B), I find that this reference to the Figures does not serve to exclude the prior art, and 
claims 57-61 are also anticipated. 

2.7.22 In the preceding paragraphs I cite to various documents, but these should not be 
considered to be the only documents that disclose the subject matter of particular 
claims. Other documents from Documents D1-D41 and D78 may disclose the same 
subject matter, and documents that I have not cited may disclose the same subject 
matter. 



D. Conclusion 
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For the reasons outlined above, it is my opinion that all of the claims 1-4, 13-28, 34- 
53, and 55-61 are anticipated by the prior art. 

Lack of Inventive Step 

Introduction 

Through my involvement in this matter it is my understanding that Australian patent 
law requires that, for an invention to be patentable, it must not only be novel over the 
prior art, but it must have an "inventive step" compared to the common general 
knowledge in Australia before the priority date and compared against each individual, 
publicly available document when read in light of the common general knowledge. If 
patent claims embrace subject matter that is a routine and obvious variation of what 
was taught in an individual prior art document, then the patent claim lacks inventive 
step. 

1 believe that my background and experience, as outlined above, provides me with an 
understanding of the common general knowledge in the fields of the invention, in 
Australia, at the time that the U.S. priority application and the opposed Australian 
(PCT) application were filed. 

3.2. 1 The relevant common general knowledge is the common general knowledge 
of an individual with an advanced degree (e.g., Ph.D and/or M.D.), such as an 
individual being exemplified by biochemists, protein and/or polypeptide 
biochemists, molecular biologists, and/or cell biologists, or teams of 
biochemists, protein and/or polypeptide biochemists, molecular biologists, 
and/or cell biologists, involved in the isolation and characterization of nucleic 
acid sequences, automated or manual nucleic acid sequencing methods, 
performing and interpreting searches of publicly available databases for 
sequences displaying homology to a query sequence, transformation of 
prokaryotic and eukaryotic organisms with isolated nucleic acid sequences, 
expression of heterologous sequences in prokaryotic and eukaryotic host cells 
and/or organisms, isolation and/or characterization of factors involved in cell 
growth and proliferation, especially but not limited to those factors associated 
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with angiogenesis, in Australia at or before the priority date of the claims of 
the opposed application. 



The following documents are relevant to my analysis of inventive step in that 

they all include disclosures concerning general methods in molecular biology 

and recombinant DNA and antibody technology which form part of the 

relevant common general knowledge in Australia at or before the priority date 

of the claims of the opposed application: 

Sambrook, J. et al., (1989). Molecular cloning, 2nd Edn. Vols. 1-3. 
Cold Spring Harbour Laboratory Press, Cold Spring Harbour, New- 
York, USA; 

Watson et al. (1983). Recombinant DNA. 1st Edn. Scientific 
American Books, W.H. Freeman & Co. NY, USA; 

Watson et al (1992). Recombinant DNA. 2nd Edn. Scientific 
American Books, W.H. Freeman & Co., NY, USA; 

Lewin, B. (1987). Genes III. John Wiley & Sons, New York, USA; 

Stryer, Lubert (1988) Biochemistry, 3rd Edn. W.H. Freeman and 
Company, New York, USA; 

Ausubel, F.A. et al. (1994) Current Protocols in Molecular Biology, 
John Wiley and Sons, New York, NY, USA; 

Harlow et al., Antibodies, a Laboratory Manual, Cold Spring Harbor, 
New York: Cold Spring Harbor Laboratory Press (1988); 

Coligan, J.E. et al (1994) Current Protocols in Immunology, John 
Wiley and Sons, New York, NY, USA; 

Peters, P. (1993) Biotechnology: A Guide to Genetic Engineering, 
WCB McGraw-Hill, Boston, Massachusetts, USA; 

Nicholl, D.S.T. (1994) An Introduction to Genetic Engineering, 
Cambridge University Press; 

Goeddel, D.V. (Ed) (1991) Methods in Enzymology volume 185, Gene 
Expression Technology, Academic Press; 

Gilbert, H.F. (1992) Basic Concepts in Biochemistry: A Students 
Survival Guide, McGraw-Hill, Inc.; 
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3.2.3 For the purposes of this section, I have also considered each of Documents 
D1-D41 for what each individual document teaches in light of the common 
general knowledge in Australia at or before the priority date of the claims of 
the opposed application (as reflected, for example, in the documents cited in 
paragraphs 3.2.2.) 

3.2.4 Likewise, I find the following documents relevant to my analysis of inventive 
step: 



Document D79, Anderson, W.F. ( 1 992) "Human Gene Therapy," 
Science, 255:808-813; 

Document D80, Friedman, T. (1992) "A Brief History of Gene 
Therapy," Nat Genetics, 2: 93-98 

Document D81, Williams, R.S. (1993) "Southwestern Internal 
Medicine Conference: Prospects for Gene Therapy of Ischemic Heart 
Disease r Am. J. Med. Sci. t 306: 129-136; 

Document D82, Hockei et al. (1993), "Therapeutic Angiogenesis," 
Arch. Surg., 128: 423-429; 

Document D83, Guzman et al. (1 993), "Efficient Gene Transfer Into 
Myocardium by Direct Injection of Adenovirus Vectors," Circ. Res., 
73: 1202-1207; 

3.2.5 The common general knowledge at the time of the filing of the priority 
application included knowledge of the following: 



nucleotide and protein sequence information regarding vascular 
endothelial growth factor (VEGF), platelet derived growth factors 
(PDGFs, such as PDGF-ot and PDGF-P) and placenta growth factor 
(P1GF); knowledge of the biological activities of these proteins;- and 
sequence alignments to identify conserved regions of these proteins; 
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vectors and host cells suitable for recombinant expression of 
mammalian proteins, and methodologies for producing such proteins 
recombinantiy; 

materials and methods for generating short peptides of any desired 
amino acid sequence synthetically; 

materials and methods for selectively altering one or more codons of a 
gene and using the altered gene to produce proteins with one or more 
amino acids selectively changed or deleted or added; 

materials and methods for making polyclonal and monoclonal 
antibodies against virtually any purified antigen, including but not 
limited to purified proteins, recombinant proteins, and synthetic 
peptides; and 

materials and methods for performing gene therapy on human cells or 
in humans. 

3.2.6 The common general knowledge before 1994 included an appreciation that 

molecules having the apparent biological activities of VEGF or PDGF or P1GF 
would be useful to treat certain diseases and conditions, and that other diseases 
and conditions might be effectively treated by inhibiting the apparent 
biological activities of VEGF or PDGF or P1GF. See, e.g., Documents D16 
(p. 250), and D36 (column 11, line 67, to column 15, line 54). 

This section of my declaration should be viewed as an extension of the previous 
section relating to novelty, which is incorporated herein by reference. In the novelty 
section I focused on what had actually been disclosed in individual prior art 
documents, such as Documents D1-D41 and D78. In this section, I have been asked 
to focus not only on what was explicitly disclosed in such documents, but also what 
was clearly suggested by individual documents to a worker possessed with the 
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common general knowledge. 13 In addition to (or in the alternative to) lacking novelty, 
it is my opinion that at least patent claims 1-4, 1 1, 19-28, 32, 40, 46-54, and 56-61 
lack inventive step because they encompass what would have been considered 
obvious or routine from individual documents and/or from the common general 
knowledge. My detailed analysis follows: 

B. Analysis of Inventive Step and the claims of the Opposed Application. 

3.4 Claims I -2, 28, 56-57, and 61, at least, attempt to define an invention pertaining to 
fragments, analogues, and/or derivatives of VEGF2 that possess VEGF2 activity (or 
polynucleotides encoding- them). As explained in the following subparagraphs, these 
claims include within their scope subject matter that was obvious or routine from 
individual prior art documents. 

3.4. 1 Many individual prior art documents disclosed or suggest one or more of the 
prior art growth factor genes and proteins (e.g., VEGF, PDGF, and P1GF), or 
fragments, analogues or derivatives of these prior art growth factors. (See, 
e.g., documents cited in paragraphs 2.3.3 and 2.7.1-2.7.22.). 

3.4.2. As explained in detail above in paragraphs 2.2-2.3.5, the specification of the 
opposed application fails to distinguish the theoretical structure or activity of 
VEGF2 fragments, analogues, or derivatives possessing VEGF2 activity from 
the structure and activity of the prior art growth factors VEGF, PDGF, or 
P1GF, or fragments, analogues or derivatives of these growth factors that were 
disclosed or suggested in the prior art. The specification also fails to provide 
any teaching or exemplification of active fragments, analogues, and/or 
derivatives of VEGF2. The absence of particular examples and the absence of 
characteristics to distinguish active VEGF2 fragments, analogues, and 
derivatives from prior art VEGF, PDGF, P1GF, and fragments thereof lead me 
to conclude that there is no invention in the opposed application with respect 

1 * In the above section relating to novelty, ! sometimes discussed what various documents suggested to 

the reader. Such discussions should be understood as relating to lack of inventive step. 
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to "active fragments, analogues, and/or derivatives" of the VEGF2 gene or 
protein. In other words, I find that VEGF, PDGF, and PIGF, and active 
fragments, analogues, and/or derivatives thereof were known or suggested by 
individual prior art documents cited above in paragraphs 2.3.3 and 2.7. 1 - 
2.7.22, and that such molecules are within the scope of claims 1-4, 28, 56-57 
and 61. 

Claims 3 and 4 specify an isolated RNA polynucleotide and an isolated 
genomic DNA polynucleotide, respectively. As explained above, the scope of 
claims 3 and 4 are sufficiently broad to encompass isolated RNA/genomic 
DNA polynucleotides that encode not only VEGF2, but also ones that encode 
VEGF or PDGF or PIGF. (See, e.g., paragraphs 2.2-2.3.5 and 2.7. 1 -2.7.2, 
above.) To the extent that the prior art had not explicitly isolated RNA or 
genomic DNA encoding any of these three polypeptides, it is my opinion that 
such RNA and genomic DNA was no more than routine variation over prior 
art disclosures of cDNAs encoding these three polypeptides. Thus, I find that 
the subject matter of claims 3 and 4 is nothing more than a routine and 
obvious extension of individual documents that taught a cDNA polynucleotide 
that encodes VEGF or PDGF or PIGF. See, e.g., Documents D5 (p.696, 
Fig.l), D6 (p.523, Fig. 1), D12 (pp. 20-21), D18 (pp. 1307-1308), D19 
(p.9269, Fig. 1), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29, line 
24, and Fig. 7), and D36 (col. 31, line 20, to col. 32, line 68, and Fig. 7). M 

3.4.4 Claim 21 depends from claim 1 (and other claims) and further specifies that 
the polynucleotide of claim 1 is fused to a polynucleotide which encodes a 



The opposed application does not actually teach a VEGF2 genomic DNA. Thus, if genomic DNAs for 
growth factors like VEGF or VEGF2 are not obvious and routine variations from teachings of cDNAs, then it is 
my opinion that the opposed application fails to provide the public with a disclosure that is insufficient to obtain 
a genomic VEGF2 DNA as recited in claim 4. 
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heterologous polypeptide. Similarly, claim 46 depends from claim 28 (and 
other claims) and further specifies that the recombinant polypeptide of claim 
28 is fused to a heterologous polypeptide. I explain above that claims 1 and 
28 are sufficiently broad to embrace polynucleotides and polypeptides of 
prior art growth factors such as VEGF, PDGF, or P1GF. (See, e.g., 
paragraphs 2.7.1 and 2.7.9, above.) It is my opinion that, prior to the priority 
date of the opposed application, it was routine to fuse a protein-encoding 
polynucleotide to heterologous polynucleotide sequences which encoded 
heterologous polypeptides such as epitopes to facilitate purification. [See, 
e.g., documents cited in paragraphs 2.7.7 and 3.2.2, above] Thus, the subject 
matter of claims 21 and 46 is merely a routine and obvious extension over 
individual prior art documents which taught a cDNA and deduced amino acid 
sequence for VEGF or PDGF or PIGF. See, e.g., Documents D5 (p.696, 
Fig.l), D6 (p.523, Fig. 1), D12 (pp. 20-21), D18 (pp. 1307-1308), D19 
(p.9269, Fig. 1), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29, 
line 24, and Fig. 7), and D36 (col. 31, line 20, to col. 32, line 68, and Fig. 7). 

Claims 47 and 48 depend from claim 28 (as well as other claims) and further 
include limitations relating to polypeptides that form a homodimer or that are 
glycosylated. For the reasons specified in paragraphs 2.7.14-2.7.15, it is my 
opinion that these limitations merely reflect the prior art knowledge that 
VEGF and/or PDGF polypeptides formed homodimers and were 
glycosylated. Therefore, the subject matter of claims 47-48 is nothing more 
than a routine and obvious extension of the prior art documents cited in 
paragraphs 2.7.14-2.7.15. 

Claim 49 specifies an antibody that is capable of binding to a polypeptide 
according to claim 28 (or other claims). For the reasons set forth in 
paragraph 2.7.16, 1 find that the subject matter of claim 49 is disclosed in or 
is no more than an obvious and routine extension of the individual 
Documents D6, D16, D19, D36, and D39 cited therein. Similarly, the 
subject matter of claim 50, directed to an antagonist, is disclosed in or is no 
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more than an obvious and routine extension of the teachings of individual 
documents identified and discussed in paragraphs 2.7.16-2.7.17. 



3.4.7 Claim 53 recites a pharmaceutical composition comprising the polypeptide of 
claim 28 and a pharmaceutical ly acceptable carrier. For the reasons set forth 
above in paragraph 2.7.10, the subject matter of this claim is disclosed in or 
is no more than an obvious and routine extension of the teachings of 
individual documents cited therein. 

Certain claims (e.g., claims 1 1, 32, and 40, and claims dependent therefrom) 
encompass polypeptides (or encoding polynucleotides) that differ from prior art 
VEGF, PDGF, and/or P1GF polypeptides (and polynucleotides) by as few as three or 
four amino acids (or codons). 15 Before the 1994 priority date, it was routine for the 
skilled addressee to introduce 3-4 amino acid (or codon) changes into a polypeptide 
(or polynucleotide) sequence, e.g., using procedures such as site-directed 
mutagenesis. [See, e.g., documents cited in paragraph 3.2.2, above.] Thus, in the 
absence of a noteworthy change in properties that results from the change in 3-4 
amino acids, I would conclude that there is nothing inventive in the molecules of 
claims 1 1, 32, and 40 over the prior art VEGF, PDGF, and/or P1GF cDNA and 
polypeptide molecules. (In the absence of a change in function or properties, the 
molecules of claims 1 1, 32, and 40 would represent no more than a minor change in 
structure with no changes in function.) I have reviewed the opposed application and 
find that the inventors have not alleged or demonstrated that the three or four 
specified alterations to native PDGF or VEGF cause the encoded proteins to differ in 



These claims recite a short segment of the VEGF2 gene or protein (e.g., residues 61-74 of SEQ ID 
NO: 2) that contains several residues which are highly conserved when compared to VEGF or PDGF 
polypeptides. (See boxed portion of Fig. 2A in the opposed application.) These claims also employ the term 
"comprising" to define their metes and bounds. As I understand the intended meaning of the term 
"comprising" (patent at page 29, last paragraph), the claim would include the recited core residues 61-74 of 
SEQ ID NO: 2, in combination with any other residues, including but not limited to all of the upstream and 
downstream residues of VEGF or PDGF as shown in Figure 2. Thus, by way of example, claim 1 1 would 
appear to include a polynucleotide that encoded a polypeptide identical to VEGF, except that codons for the 
sequence PSCVPLMRCGGCCN in the middle of VEGF would be replaced by codons for the sequence 
PECVSYXRCGGCCN, a net change of four codons in the entire VEGF molecule (changes emphasized). A 
net change of only three codons is needed to arrive at the PDGFa sequence shown in the top line of Fig. 2A of 
the opposed application. 
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activity or function from native VEGF, PDGF, and/or P1GF. Thus, I find that 
polynucleotides and polypeptides within the scope of claims 1 1, 32, and 40 represen 
nothing more than routine modifications of individual prior art documents which 
teach VEGF or PDGF cDNA and deduced amino acid sequences, which 
modifications result in no reported or apparent unexpected properties. See, e.g., 
Documents D5 (p.696, Fig.l), D6 (p.523, Fig. 1), D12 (pp. 20-21), D18 (pp. 1307- 
1308), D34 (pp. 1 1948-1 1950), D35 (col. 27, line 45, to col. 29, line 24, and Fig. 7). 
and D36 (col. 31, line 20, to col. 32, line 68, and Fig. 7). 

3.5. 1 Claims 19 and 20 depend from claim 1 1 and specify DNA and RNA 

polynucleotides, i.e., the two common forms of polynucleotides. The art 
cited in paragraph 3.5.1 discloses cDNAs, which are DNA. Thus, the subject 
matter of claim 19 is obvious for the same reasons (set forth in 3.5. 1) that the 
subject matter of claim 1 1 is obvious. As explained in paragraph 3.4.3, RNA 
polynucleotides represent a routine variation over DNA polynucleotides. 
Therefore, because the subject matter of claim 1 1 is no more than an obvious 
and routine extension of individual prior art documents, dependent claim 20 
also represents no more than an obvious and routine extension of individual 
prior art documents. 



In the section above pertaining to novelty, I explain that many of the claims which 
recite polynucleotides or polypeptides are sufficiently broad to encompass VEGF or 
PDGF or PIGF polynucleotides or polypeptides. I also explain that dependent 
claims which specify vectors, host cells, methods of producing polypeptides, 
antibodies, antagonists, and the like (e.g., at least claims 22-27 and 58-60) would 
include within their scope vectors and host cells that include VEGF or PDGF or 
PIGF polynucleotides; methods of producing VEGF or PDGF or PIGF polypeptides; 
and antibodies and antagonists to VEGF or PDGF or PIGF. It was a common 
practice before the priority date of the opposed application to insert a protein- 
encoding polynucleotide into a vector and insert the vector into a host cell to attempt 
to amplify the polynucleotide and/or to recombinantly produce the encoded 
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polypeptide.' 6 [See, e.g., documents cited in paragraph 3.2.2, above.] Thus, even if 
no single prior art document discloses a vector or host cell containing a VEGF or 
PDGF or P1GF polynucleotide, or a method of recombinant production, I believe that 
such materials and methods were no more than routine and obvious variations of the 
individual documents which disclosed VEGF or PDGF or P1GF DNA or deduced 
amino acid sequences. Thus, I find that the subject matter of claims 22-27 and 58-60 
of the opposed application is disclosed in or is no more than an obvious and routine 
extension of documents which taught a VEGF or PDGF or P1GF polynucleotide or 
deduced amino acid sequence. See, e.g., Documents D5 (p.696, Fig. 1), D6 (p.523, 
Fig. 1), D12 (pp. 20-21), D18 (pp. 1307-1308), D19 (p.9269, Fig. 1), D34 (pp. 
1 1 948-1 1950), D35 (col. 27, line 45, to col. 29, line 24, and Fig. 7), and D36 (col. 
3 1 , line 20, to col. 32, line 68, and Fig. 7). 

The common general knowledge and/or the teachings of individual documents 
before 1994 included an appreciation that molecules having the apparent biological 
activities of VEGF or PDGF or P1GF would be useful to treat certain diseases and 
conditions, and that other diseases and conditions might be effectively treated by 
inhibiting the apparent biological activities of VEGF or PDGF or P1GF. See, e.g., 
Documents D16 (p.250), D35 (column 10 line 63-column 12 line 34, and Example 
13), D36 (column 1 1 line 67-column 13 line 38, column 14 lines 9-38, and Example 
10), and D41. Thus, the idea of using VEGF or PDGF or P1GF (or antagonists of 
these molecules) to treat a patient was within the common general knowledge before 
1 994, even if actual treatment had not been performed by that date. As explained in 
paragraph 2.7.19, above, claims 51 and 52 are sufficiently broad to include within 
their scope treatments using VEGF or PDGF or PIGF (or antagonists of these 
molecules). Thus, to the extent that such treatment was feasible, it is my opinion 



The opposed application does not actually teach that recombinant, biologically active VEGF2 was 
actually produced. I find that the claims are obvious because they encompass prior art technology relating to 
VEGF and PDGF, and I express no opinion at this time whether expression of VEGF2, which apparently had 
never been performed, would have been routine. If expression of VEGF2 were not routine, then the 
description of methods of expression of polypeptides found in the opposed application may be insufficient for 
enabling the reader possessed with the common general knowledge to express VEGF2. 
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that claims 51-52, directed to such treatment, represent no more than obvious and 
routine extensions of individual prior art documents. 17 

3.7. 1 Claim 54 is similar to claim 5 1 and further specifies that the therapeutic 

amount of polypeptide is to be administered via providing the patient with 
DNA encoding the polypeptide and expressing the polypeptide in vivo. In 
other words, claim 54 is apparently not directed to protein therapy, but rather 
is directed to "gene therapy." (See paragraph 6.8.1, below.) As explained in 
paragraph 2.7.19, the scope of claim 51 embraces the administration of prior 
art VEGF polypeptides, and thus claim 54 embraces gene therapy with prior 
art VEGF-encoding polynucleotides. Upon review of the opposed 
application, I find no description of any instances where VEGF2 gene 
therapy was successfully performed, or even attempted. Also, I find no 
teachings or guidance relating to performing gene therapy treatmenUhat 
were not within the common general knowledge in Australia at the time of 
filing the opposed application. Thus, if obstacles existed in the prior general 
knowledge relating to generic methods of treatment as claimed, 18 then it is 
my opinion that the opposed application fails to overcome the obstacles, and 
therefore the application lacks a disclosure sufficient to practice methods of 
treatment. If no such obstacles existed, then it is my opinion that the subject 
matter of claim 54 is nothing more than an obvious extension of teachings of 
any of the individual documents cited above that disclose a VEGF 
polynucleotide sequence and teach that VEGF has therapeutic potential in 
humans. 
C. Conclusion 



Upon review of the opposed application, I find no teachings relating to methods of treatment that 
were not within the common general knowledge. Thus, if obstacles existed in the prior general knowledge 
relating to generic methods of treatment as claimed, then it is my opinion that the opposed application fails to 
overcome the obstacles, and therefore the application lacks a disclosure sufficient to practice methods of 
treatment. I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 
effects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 

I express no opinion at this time as to whether obtacles, such as uncontrollable and undesirable side 
effects, existed with efforts to develop therapeutics involving VEGF or VEGF inhibitors. 
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For the reasons outlined above, it is my opinion that at least patent claims 1-4, 1 1, 
19-28, 32, 40, 46-54, and 56-61 encompass subject matter that is disclosed in, or 
represents no more than an obvious and routine extension of, subject matter taught in 
individual prior art documents. 

Insufficiency 

Introduction 

Through my involvement in this matter, it is my understanding that Australian patent 
law (Section 40(2)(a)) includes a sufficiency requirement that focuses on whether a 
specification is sufficient to disclose the method of carrying out the invention to a 
person reasonably competent in the relevant field of endeavor and equipped with the 
common general knowledge in that field. 

4.1.1 It was explained to me that the evaluation for sufficiency should take into 
account the common general knowledge in the art, in the sense that gaps m a 
patent application are not necessarily problematic when the skilled 
practitioner can fill the gaps with reference to the common general 
knowledge. At the same time, for sufficiency to exist, further inventive 
ingenuity should not be required to practice the claimed invention. If a 
competent person cannot achieve the promised result because of deficiencies 
in the information given in the specification, there is insufficiency. 

4. 1 .2 I was asked to consider whether the specification of the opposed application 
included teachings that were commensurate in scope with the claims. It was 
explained to me that the directions provided in the specification must be 
sufficient for the execution of the invention throughout the breadth or range 
of the claims, and that an applicant who chooses to claim an invention 
broadly has an obligation to make a correspondingly wide disclosure. 

4. 1 .3 It was also explained to me that the sufficiency of an application's disclosure 
is evaluated as of the application's filing date and/or priority date. If the 
claimed subject matter is insufficiently supported by the priority application 
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(e.g., the priority application is non-enabling), then the claims are not entitled 
to the benefit of the priority date. 

4. 1 .4 It was also explained to me that Australian law requires that a specification 
must describe the best method known to the applicant of performing the 
invention at the time of filing of the application. I was asked to consider 
whether there was any evidence of a violation of this requirement in the 
opposed application, even though such a determination is difficult without 
knowledge of what was in the minds of the inventors. 

4.2 In this section of my declaration, I provide an analysis of whether the specification 
of the opposed application contains a disclosure sufficient to practice the claimed 
invention. 

B. The Priority Date of the HGS Application. 

4.3 I have reviewed the priority application (U.S. Patent Application Serial No. 
08/207,550, filed 08 March 1994) cited in the opposed application to analyze 
whether the priority application contains sufficient subject matter upon which to 
fairly base claims in the opposed application. As set forth in the next paragraphs, 
none of claims 1-61 appear to me to be fairly based on, or enabled by, the priority 
application. 

4.3. 1 The U.S. priority application fails to identify with particularity any American 
Type Culture Collection biological deposit. Thus, at least claims 1, 6, 8, 14, 
17, 28, 38, and 44, all of which specify a particular biological deposit that is 
not specified in the priority application, are not enabled by or fairly based on 
the priority application. (Many other claims depend from this list of claims, 
and thus would not be fairly based or enabled by the priority application by 
virtue of their dependency.) 

4.3.2 The opposed application specifies that the unidentified ATCC deposit is the 
"controlling" description of the invention. (See specification at page 9, lines 
1-6.) Thus, the failure to identify the deposit constitutes a failure to 
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sufficiently teach the controlling definition of the invention. Consequently, I 
would conclude that none of the claims are entitled to the priority date. 

The claimed invention is not fully and sufficiently described 

My review of the opposed application and of related documents published by the 
applicant and inventors after the filing date suggests that the specification of the 
opposed application fails to identify the best method known to the applicant of 
performing the invention. In particular, the applicant claims "VEGF2" polypeptides 
and polynucleotides encoding such polypeptides, but extrinsic evidence indicates 
that the applicant failed to disclose the complete VEGF2 polynucleotide and 
polypeptide sequences in the specification. I incorporate by cross-reference the 
analysis in paragraphs 4.1 1-4.1 1.3 below. 

I have no means of determining when the applicants discovered the complete 
VEGF2 sequence, but if the applicants knew the full length VEGF2 sequence at the 
time of filing the opposed application, then I would conclude that the opposed 
application fails to describe the best method of practicing the VEGF2 
polynucleotide/polypeptide invention. 

It is also my opinion that the opposed application contains an inadequate 
characterization of VEGF2 "activity." In particular, most of the claims {e.g., claims 
1-10, 13-15, 19-30, 34-39, 46-51, and 53-61) attempt to define an invention by 
reference to VEGF2 activity , yet the specification as a whole fails to provide any 
evidence of VEGF2 biological activity and fails to provide any working examples to 
establish that the polypeptides claimed (or encoded by claimed polynucleotides) 
possess the alleged VEGF2 activity. (See also discussion of VEGF2 activity in 
paragraphs 2.3-2.3.5 and 6.5-6.6.) 

4.6.1 Initially, I observe that VEGF2 (having the amino acid sequences set forth in 
the sequence listing or figures of the opposed application) was purportedly an 
unknown and uncharacterized protein prior to the filing of the opposed 
application. If VEGF2 were unknown, then the common general knowledge 
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would have been devoid of any knowledge of VEGF2 biological activities as 
of the applicant's filing date or priority date. It was incumbent upon the 
patent applicant to provide such activities. The fact that the specification 
fails to demonstrate any VEGF2 biological activity is especially significant 
in that the biological activities of VEGF2 (if any) is a concept analogous to 
utility: if one does not know the activities of VEGF2, one would not know 
how to use VEGF2 (except as a curiosity for further research). 

1 have reviewed the opposed application carefully, and it contains no 
demonstration (e.g., data) whatsoever of a VEGF2 biological activity. Since 
the specification contains about 29 pages of fairly technical text, it may be 
helpful if I elaborate on this conclusion. 

4.6.2.1 Initially, I observe that very little of the text of the extensive 

specification is specifically directed to the claimed invention. 
Instead, most of the specification comprises general teachings 
relating to recombinant DNA technology that are no more 
relevant to VEGF2 than to other human genes and proteins. 
This fact would be apparent to any reader having common 
general knowledge of the field of the invention, such as 
knowledge of general recombinant DNA technology found in 
the general treatises cited above in paragraph 3.2.2. The fact 
that most of the specification is not particularly related to 
VEGF2 also is evident if one performs a comparison of the 
opposed application to other patent applications filed by the 
applicant, Human Genome Sciences, on completely different 
inventions. Such a comparison demonstrates that the VEGF2 
specification primarily comprises "stock" text that the 
applicant uses in many of its biotechnology patent 
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applications without regard to the particular DNA or protein 
that the applicant claims. 19 

The Examples section of the opposed application (pages 27- 
29) apparently contains data from actual scientific 
experiments relating specifically to VEGF2. However, as I 
explained above in paragraphs 2.3.2-2.3.2.3, the examples 
provide no guidance as to the meaning of VEGF2 "activity." 



In addition to the "stock" language and the examples, neither 
of which have any relevance to VEGF2 biological activity, the 
specification of the opposed application also alleges numerous 
properties and/or uses for VEGF2. 20 However, there is 
nothing whatsoever in the application to indicate that these 
alleged activities are supported by any actual scientific 
experiments or evidence. The specification fails to 
demonstrate that VEGF2 possesses any of these activities or is 
useful for any of the alleged uses. The addressee does not 
know which alleged activities are correct, or which are 



See, e.g., Document D47 (International Application No. PCT/US95/02950, filed on 8 March 1995 
by Human Genome Sciences, Inc. (WO 95/24414), directed to "Fibroblast Growth Factor-10 "); Document 
D48 (U.S. Patent No. 5,633,147, filed 08 March 1994, assigned to Human Genome Sciences, Inc., directed to 
'Transforming Growth Factor HI"; Document D49 (International Application No. PCT/US94/051 86, filed 
on 10 May 1994 by Human Genome Sciences, Inc. (WO 95/19985), directed to "Hematopoietic Maturation 
Factor"); and Document D50 (International Application No. PCT/US94/09484, filed on 23 August 1994, by 
Human Genome Sciences, Inc. (WO 96/05856), directed to "Human Chemokine Polypeptides"). All of these 
applications are unrelated to VEGF2 but have vast sections of descriptive text relating to recombinant DNA 
technology that are nearly identical (word-for-word) to sections of the opposed application. 

For example, the opposed application suggests at least the following properties and/or uses of VEGF2 
(cv#., at pp. 4 and 16-17): wound healing agent, to promote growth of damaged bone and tissue and promote 
endothelialization, particularly where it is necessary to re-vascularize damaged tissues, or where new capillary 
angiogenesis is important; diagnosis of tumors; cancer therapy (also alleged as a use of VEGF2 antagonists); 
identify and isolate unknown receptors of VEGF2; treat full thickness wounds such as dermal ulcers, pressure 
sores, venous ulcers, diabetic ulcers; treat full thickness burns; plastic surgery; induce growth of damaged 
bone, periodontium, or ligament tissue; treatment of periodontal disease to lead to the formation of new bone 
and cementum with collagen fiber ingrowths; regenerating supporting tissues of teeth, including alveolar bone, 
cementum, and periodontal ligament; repair of cuts, particularly abdominal wounds; promotion of 
endothelialization in vascular graft surgery; repair damage of myocardial infarction; in vitro culturing of 
vascular endothelial cells; and gene therapy. 
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incorrect, and it is my opinion that the unsupported and 
widely varied activities and uses for VEGF2 alleged in the 
specification would be unduly burdensome for any 
practitioner to test. 

Since the specification lacks any data supporting the long list of alleged 
properties and uses for VEGF2, 1 conclude that these properties and uses 
ascribed to VEGF2 were based wholly on speculation that VEGF2 will 
possess the same activities as "prior art proteins" with which "mature 
VEGF2" has 22-30% amino acid identity. (See opposed application at Figs. 
2-3 and descriptions thereof at pp. 4-5.) However, it is my opinion that, at 
the time the opposed application was filed, the skilled addressee would not 
have considered 22-30% amino acid identity between proteins to be 
predictive of biological activity of the proteins. 

4.6.3.1 Initially, I observe that my opinion was apparently shared by 
the patent examiner who prepared the International 
Preliminary Examination Report (Document D51) for the 
opposed application before it entered examination in 
Australia. In that report, the Examiner from IPEA/US 
observed that the description in the opposed application 
provides no evidence that the disclosed protein has the alleged 
activity, and that based upon the limited similarity to known 
proteins, it cannot be predicted with any expectation of 
success that the full length protein has the alleged activity, 
much less fragments, analogues and derivatives thereof. 

4.6.3.2 My conclusion also is based on scientist's experiences with 
other "families" of proteins that share limited amino acid 
sequence similarity. 
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4.6.3.3 For example, the Transforming Growth Factor (TGF- ) 
superfamily of proteins possess widely divergent and 
sometimes opposing activities. Notwithstanding widely 
divergent activities, members of the TGF- superfamily often 
share amino acid identities of 25-50% or more, i.e., levels of 
identity that meet or exceed the identity VEGF2 shares with 
VEGF or PDGF-a or -p. 21 

4.6.3.4 Insulin and Insulin-like growth factor I (IGF- 1 ) and their 
respective receptors provide another example. These proteins 
possess significantly greater than 30% amino acid identity 
(i.e., the level of identity between VEGF2 and VEGF), but 
insulin/IR are primarily involved in glucose homeostasis, 
whereas IGF- 1 /IGF- 1R are primarily involved in mitogenic 
signaling. 

4.6.3.5 Another example can be found in the proteins Epidermal 
Growth Factor (EGF) and Fibrillin. EGF is a growth factor 
that stimulates the proliferation and differentiation of many 
cell types, whereas fibrillin is a structural protein in 
microfibrils. These proteins exhibit more than 22% amino 
acid identity (i.e., the level of identity between PDGFp and 
VEGF2), but are functionally unrelated. 22 



21 See, €?.#., Document D52 (Kingsley, D., "The TGF-p superfamily: new members, new receptors, and 

new genetic tests of function in different organisms/' Genes <fc Development, 8: 133-146 (January, 1994)); and 
Document D66, (Massague, J. "The transforming growth factor-beta family," Annu. Rev. Cell Biol. 6: 597- 
641(1990). 

" . See Documents D53 (Bell et al., "Human epidermal growth factor precursor: cDNA sequence, 
expression in vitro and gene organization." Nucl. Acids Res., 14(21): 8427-8446 (1986); D54 (Genbank 
Accession No. X04571, EGF sequence); D55 (Corson et al., "Fibrillin Binds Calcium and Is Coded by cDNAs 
That Reveal a Muitidomain Structure and Alternatively Spliced Exons at the 5' End." Genomics, 17: 476-484 
(1993); D56 and D57 (Genbank Accession Nos. X63556 and LI 9896, fibrillin sequences). 
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4.6.3.6 Another example can be found in the proteins kdr receptor 
tyrosine kinase and c-src. Kdr, also known as VEGFR-2, is a 
cell surface receptor that binds VEGF and transduces the 
signal of this growth factor into cells that respond to VEGF. 
The c-src protein is not a cell surface receptor at all. These 
proteins exhibit more than 27% amino acid sequence identity 
(i.e., greater than the level of identity between VEGF2 and 
either PDGFct or PDGFp), but are functionally unrelated. 23 

4.6.3.7 Another example can be found in the proteins Bc!-2 and Bax. 
The protein Bcl-2 (B-cell leukemia/lymphoma 2) exhibits 
anti-apoptotic properties through its role in such cancers as 
follicular lymphoma. The protein Bax is an apoptotic protein 
that interacts with Bcl-2 and counteracts the death repressor 
activity of Bcl-2. Notwithstanding their opposing activities, 
Bcl-2 and Bax exhibit 25% similarity at the amino acid level 
(i.e., greater similarity than VEGF2 shares with PDGFct or 
PDGFp). 24 



4.6.3.8 Another example actually can be found in VEGF and 

PDGFcx/p. These proteins share 21-23% amino, acid 
similarity but have distinct biological activities. 25 



:i See, e.#. t Documents D32, D33 (Terman et al., "Identification of the kdr tyrosine kinase as a receptor 

lor vascular endothelial cell growth factor." Biochem. Biophys, Res. Commun., 187(3): 1 579- 1586 
(September, 1992)); D59 (Genbank Accession No. L04947 (kdr)); D60 (Tanaka et ai., "DNA Sequence 
Encoding the Amino-Terminal Region of the Human c-src Protein: Implications of Sequence Divergence 
among src-Type Kinase Oncogenes." Mol. Cell. Biol., 7(5): 1978-1983 (May, 1987)); and D61 (Genbank 
Accession Nos. Ml 6237, MI 6243- 16245, and K03212-K03218, c-src sequences.) 

24 See , e.g., Documents D62 (Tsujimoto et al., "Analysis of the structure, transcripts, and protein 
products of bcl-2, the gene involved in human follicular lymphoma." Proc. "Natl. Acad. Sci (USA), 
83:5214-5218 (July, 1986)); D63 (Genbank Accession Nos. M13994 and M13995, Bcl-2 sequences); D64 
(Oltvai et a!., "Bcl-2 Heterodimerizes In Vivo with a Conserved Homolog, Bax, That Accelerates Programed 
Cell Death." Cell, 74:609-619 (1993)); and D65 (Genbank Accession Nos. L22473 and L22474, Bax 
sequences). 

25 See, e.g., Fig. 3 of the opposed application, and Document D36 (column 13, lines 44-49). 
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4.6.4 Notwithstanding the large number of activities and uses for VEGF2 that were 
made in the opposed application, the applicant and inventors failed to predict 
what appears to be one of the most important activities of VEGF2, that of a 
growth factor for the lymphatic system. [See, e.g., Document D74 (Kukk et 
al, 1996). Compare Document D86 (WO 99/46364), a 1999 patent 
publication by the applicant for the opposed application, which teaches to use 
VEGF2 to treat lymphatic disorders.] 26 



4.6.5 To summarize, the opposed application contains no demonstration of VEGF2 
activity and there is no reasonable basis upon which one skilled in the art 
could have predicted VEGF2 activity. For these reasons, it is my opinion 
that the opposed application contains an inadequate description of VEGF2 
"activity," a claim limitation that is prominent in most of the claims of the 
opposed application. 

4.7 The inadequacy in teachings related to VEGF2 biological activity is compounded by 
the failure to teach the first approximately 69 codons of the complete VEGF2 cDNA 
(i.e., the VEGF2 cDNA encoding a deduced full length VEGF2 protein of 419 
residues). (See paragraphs 4.1 1-4.1 1.3, below) A molecular biologist would not 
have expected a partial eukaryotic polynucleotide sequence to be properly expressed 
in eukaryotic cells if the sequence were missing the first 69 codons. 27 I have 
carefully reviewed the patents and journal articles of the applicant HGS that were 
published after the opposed application and that disclose the 419 residue VEGF2 
sequence. None of those publications explicitly state that the 350 residue VEGF2 or 
the 326 residue "mature" VEGF2 disclosed in the opposed application have been 
shown to possess any biological activity. 

4.8 The inadequacy in teachings related to biological activity becomes compounded with 
respect to claims that are not restricted to VEGF2, but are directed to fragments 

2 " See also Jeltsch et al. y Science, 276: 1423-1425 (1997). 

All complex organisms including plants and animals and humans are comprised of eukaryotic cells. 
Bacteria and certain other single-cell organisms with no cellular nucleus are prokaryotic. 
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and/or analogues and/or derivatives of VEGF2 that possess VEGF2 activity. (See, 
e.g., claims 1-4, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61.) As explained in the 
preceding paragraphs, the description of "VEGF2 activity" per se is inadequate. It is 
a generally accepted proposition that altering proteins by changing, adding, or 
deleting amino acids can change or even eliminate biological activity of the native 
protein. Depending on the protein, the effect of any particular change may be 
unpredictable. Thus, one generally needs at least an activity assay (in which a 
protein has a demonstrated biological activity) to determine if a modified protein 
(such as a fragment, analog, or derivative) has retained or lost an activity of a native 
(unmodified) protein. However, the opposed application does not provide a single 
activity assay for the skilled address to employ in order to determine if fragments, 
analogues, or derivatives possess VEGF2 activity. Likewise, the specification as a 
whole fails to provide any evidence or working examples of a fragment, analogue, or 
derivative of VEGF2 that retains a "VEGF2 activity." Thus, there is no evidence or 
guidance regarding what residues are susceptible to alteration or deletion without 
affecting activity. Thus, the scope of the claims is broad, the ambit of the claims is 
indeterminate, and the field is entirely unexplored. The failure to demonstrate a 
VEGF2 activity and the failure to provide a VEGF2 activity assay and the 
suggestion that VEGF2 may have several activities (uses) place an undue burden on 
the part of the skilled addressee to practice the invention. 

Many of the claims are sufficiently broad to embrace polypeptide molecules having 
no specified biological activity whatsoever. (See, e.g., at least claims 31-33, 40-45, 
and the claims that depend therefrom.) I have carefully reviewed the specification of 
the opposed application and I fail to find any indication that the applicant intended to 
claim polypeptides lacking biological activity. Nor do I discern an industrial 
applicability for such polypeptides when I read the opposed application. Thus, it is 
my opinion that the complete specification contains an inadequate description of the 
subject matter of these claims. 

Many of the claims are directed to a genus of polypeptides (or to polynucleotides 
encoding a genus of polypeptides) defined by the ability of the polypeptides to cross- 
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react with antibodies that bind VEGF2. (See, e.g., at least claims 16-27, 40-50, and 
57-6 l.) 28 With respect to these claims, I observe the following: 

4. 1 0. 1 I have carefully reviewed the specification of the opposed application and 
find no indication therein that the inventors intended all such polypeptides as 
part of the invention. In fact, the specification does not even identify this as 
a defining characteristic for a genus of polypeptides. 

4. 1 0.2 Moreover, neither the specification nor any of the claims specifies an activity 
or use for this broadly stated genus of polypeptides. In this regard, it is 
important to observe that these claims do not even specify a VEGF2 activity 
limitation. It is my opinion that many such polypeptides could be 
synthesized in the laboratory that would satisfy the claim limitations but that 
would have no useful biological activity, and no practical utility whatsoever. 

4. 1 0.3 Moreover, even though the claims attempt to define a polynucleotide (or 
polypeptide) invention with respect to an antibody, the specification fails to 
disclose (exemplify) a single antibody to VEGF2. There is no indication in 
the specification that any such antibodies had been made at the time that the 
application was filed. Nor do I find any description in the application of 
which portions of VEGF2 are antigenic. In other words, there is no 
description of the portions of VEGF2 to which antibodies would bind if 
VEGF2 were administered to an animal as an antigen. There is no 
description of studies which characterize the molecules to which VEGF2 
antibodies would bind. 

4.10.4 Moreover, the specification fails to disclose a single polypeptide that binds 
an antibody which binds VEGF2 (other than VEGF2 itself, having the 



:s The claims generally also include a limitation relating to polynucleotide hybridization. As I explain 

elsewhere (e.g., in paragraphs 2.4-2.4.3), this hybridization language fails to narrow the claims due to a lack of 
any limitation relating to stringency of hybridization conditions. 
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particular VEGF2 amino acid sequences disclosed in the application, and the 
admitted prior art polypeptides shown in Figure 2). 

4. 1 0.5 Moreover, the specification fails to describe any characteristics of 
polypeptides, other than VEGF2, that bind an antibody which binds VEGF2. 
The skilled addressee understands that an ability of two polypeptides to 
cross-react with the same antibody is indicative only of the fact that the 
polypeptides share a small region (epitope) of similar structure. Nothing can 
be concluded as to overall structural similarity or functional similarity of two 
polypeptides merely from the fact that a theoretical antibody can bind both 
polypeptides by virtue of a common epitope. 

4. 10.6 For these reasons, it is my opinion that the opposed application contains an 
inadequate description of the subject matter of claims 16-27, 40-50, and 57- 
61 and an inadequate description of how to use it. 

4. 1 1 Another inadequacy becomes apparent when one considers the true nature of the 

gene from which the VEGF2 described in the opposed application was produced. As 
explained in the following subparagraphs, the opposed application contains an 
inadequate description of the polynucleotide and polypeptide referred to as 
"VEGF2". 

4.11.1 In my review of scientific and patent literature, I observe that at least three 
different research groups have published papers and/or patent applications 
relating to the gene from which the VEGF2 sequence of the opposed 
application was derived. These groups include the owner of the opposed 
application, Human Genome Sciences (see, e.g., Documents D43, D44- 
D46, and D84-D86), Genentech (Documents D75 and D84), 29 and a group 
at the University of Helsinki (Documents D71-D74). 30 

The Genentech group calls the gene and protein VEGF related protein (VRP) instead of VEGF2. 
,n The Helsinki group calls the gene and mature protein VEGF-C instead of VEGF-2. 
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4.11.1.1 All three groups, including the owner of the opposed application, 
teach that the gene for VEGF2 encodes a protein of 419 amino 
acids. 31 The opposed application fails to teach the complete gene 
and protein sequence for the 419 amino acids. Rather, the opposed 
application teaches that VEGF2 is a polypeptide shown in Figure 1 
comprising 350 amino acid residues of which approximately the first 
24 amino acids represent the leader sequence which is cleaved off to 
yield a mature VEGF2 of 326 amino acids. (See, e.g., specification 
at p. 4, last 8 lines; and page 5, last paragraph.) The owner of the 
opposed application considered the additional 69 residues to be so 
important that it eventually filed another patent application that re- 
defined the terms "VEGF2" and "mature VEGF2." (See Document 
D43 at p. 7, last paragraph.) However, by virtue of the claim term 
"comprising," the opposed application clearly attempts to claim the 
entire 419 residue sequence even though it fails to disclose the entire 
sequence. (See opposed application at p. 29, last paragraph.) 

4. 1 1 . 1 .2 The approximately 69 extra amino acids that are missing in the 
specification of the opposed application are found at the beginning 
of the VEGF2 molecule. As would be expected, all three groups (in 
their more recent publications) teach that the VEGF2 signal peptide 
is found at the beginning of the 419 amino acid sequence. 32 Thus, it 
would appear that the signal peptide (which is crucial for directing 
secretion of VEGF2 in cells) is absent from the teachings of the 



:i See Documents D44-D45 (p. 7); Document D46 (p. 500, Fig. 1); Document D75 (p. 1989); 

Document D72 (p. 7); and Document D73 (p. 6). 

i: Genentech taught that the most likely cleavage was following residue 20, but suggested that 

cleavage might occur after residue 15 or 16. (See Document D75 at pp. 1989-1990.) Human Genome 
Sciences taught that 419 residue VEGF2 has putative leader sequence of approximately 23 residues such that 
the mature protein comprises 396 amino acids (See Document: D43 and D44 at p. 7, last paragraph). The 
group in Helsinki taught that 419 residue prepo-VEGF-C had a cleavage site for the signal peptide between 
residues 3 1 and 32. (See Document D71 at p. 3900.) When attempting to resolve conflicting definitions of 
the signal peptide, I observe that the Finnish group is the only group that published scientific evidence 
(amino terminal amino acid sequence) t support their definition of a signal peptide. 
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opposed application. The purported signal peptide taught in the 
opposed application actually is in the middle of the 419 residue 
VEGF2 molecule. (The first 24 residues of VEGF2 in the opposed 
application correspond to residues 70-93 of Document D43.) 

From the published scientific literature that is available, it appears 
that the group from Finland that includes Kari Alitalo have 
performed the most detailed research regarding the VEGF2 gene and 
protein, which that group calls VEGF-C. [See, e.g.. Documents 
D70, D71, and D74.] The peer-reviewed journal publications of that 
group teach that the 419 residue form of VEGF2 is proteolytically 
processed to generate significantly smaller forms ("mature VEGF- 
C") having increased (enhanced and/or new) biological activities. 
(See Document D71, whole document.) For example, Dr. Alitalo's 
group teaches that when the 419 residue VEGF2 protein is processed 
by removal of more than 100 residues from the amino-terminus and 
removal of more than 190 residues from the carboxy-terminus, the 
resultant polypeptide having only about 125 of the 419 residues 
acquires a new ability to bind and activate a cell surface receptor 
known as VEGFR-2/Flk- 1 /Kdr; the resultant protein also shows 
increased affinity for binding and activating another receptor known 
as VEGFR-3/FU-4/ 3 (See, e.g., Document D71 at Fig. 10 and p. 
3908, col. 2; see also Document D73.) Thus, it is clear from the 
work of others that polypeptides which could fall within the opposed 
application's definition of "fragment, analogue, or derivative of 
VEGF2" have biological activities that are different (VEGFR-2 



It is generally accepted that circulating growth factors exert their effects on cells through receptors, 
such as VEGFR-2 or VEGFR-3, expressed on cell surfaces. Thus, the ability to bind and activate receptors at 
physiological concentrations would generally be expected to correlate with an in vivo biological activity. 
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activation) and/or more potent (VEGFR-3 activation) than VEGF2 
as taught in the opposed application. 34 

4. 1 1 .2 For the foregoing reasons, it is my opinion that the opposed application 

contains an inadequate description of the VEGF2 gene and protein or of an 
claims broader than the partial sequences actually disclosed in Figure I . 
Both the larger polynucleotide and polypeptide that are originally 
transcribed and translated from the VEGF2 gene and the smaller, highly 
active mature "VEGF-C proteins produced by cells through transcription, 
translation, and processing are not described in the opposed application. 
The scope of the current claim set appears vastly broader than what was 
described: 



4. 1 1 .2. 1 At least claims 9-12, 30-45 use "comprising" language and might be 
construed to encompass the 419 residue VEGF2 protein or 419 
codon VEGF2 polynucleotide that is nowhere described in the 
specification of the opposed application, by virtue of the fact that the 
applicant intends "comprising" to permit the inclusion of unstated 
elements, such as the approximately 69 VEGF2 codons that were 
never taught in the application. 35 

4.1 1 .2.2 At least claims 1, 13-15, and 28 use "fragment" language and might 
be construed to encompass mature VEGF-C polypeptides (and 
polynucleotides that encode such polypeptides) discovered by others 
that are nowhere described in the specification of the opposed 
application. Similarly, at least claims 11-12, 3 1-35, and 40-41 recite 
particular portions of VEGF2 and use the term "comprising" such 



14 In fact, the opposed application failed to teach any receptor for VEGF2. Moreover, since VEGF2 

taught in the opposed application is missing amino-terminal sequence, it is not certain that this VEGF2 would 
possess any biological activity. 

Many other claims use the terms "having" or "encoding" or "encodes." If these term are interpreted 
in a manner analogous to "comprising," then the full scope of the corresponding claims would be 
inadequately described for the same reasons set forth for claims which recite "comprising." 
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that the patent applicant might assert that the claims include mature 
VEGF-C polynucleotides and polypeptides that are not described in 
the opposed application. 

4. 1 1.2.3 At least claims 13-18 and 34-45 define a polynucleotide or 
polypeptide invention to encompass polynucleotides (or encoded 
polypeptides) that "hybridize" to the approximately 350 codon 
partial VEGF2 polynucleotide sequence in the application, or to 
portions thereof. Such claims might be construed to encompass the 
419 codon VEGF2 polynucleotide (or encoded 419 residue VEGF2 
polypeptide) that is nowhere described in the specification. These 
claims also might be construed to encompass polynucleotides that 
encode mature VEGF-C or encode other polypeptides that are 
undisclosed. Similarly, at least claims 16-18 and 40-45 define a 
polynucleotide or polypeptide invention using "binds an antibody 
capable of binding" language. These claims, too, might be construed 
to encompass the 419 codon VEGF2 polynucleotide (or encoded 419 
residue VEGF2 polypeptide) or the mature VEGF-C polynucleotides 
or polypeptides. 

4.1 1.2.4 At least claims 2-10, 19-27, 29-30, and 46-61 depend from the 
foregoing claims. 

4.11.3 I understand that the Australian Patent Office very recently published its 
intention to grant some claims in Human Genome Sciences Australian 
Patent Application No. 60467/96 (Document D44), corresponding to 
Acceptance Serial Number 714484. I understand that the accepted claims 
include claims directed to the full length (419 codon/amino acid) VEGF2 
polynucleotide and polypeptide. If one of the tests for sufficiency is that 
further inventive ingenuity is not required to practice a claimed invention, 
then Human Genome Sciences seems to have pursued a patent strategy that 
is incompatible with the sufficiency requirement. In the opposed 
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application containing only a partial VEGF2 sequence, HGS has urged that 
it is entitled to broad claims that encompass the full-length form of VEGF2, 
and then in its second application, HGS has apparently urged that inventive 
ingenuity was required to obtain the full length VEGF2 from the partial 
VEGF2 in the opposed application. 

. 1 2 Another inadequacy becomes apparent when one considers that the owner of the 

opposed application might attempt to assert the allowed claims (e.g., claims 1-4, 11, 
28. and 31-61) against distinct genes and proteins that the inventors of the opposed 
application did not discover, that no one discovered until years after the opposed 
application was filed, and that the opposed application provides no teaching of how 
to make or use. 

4.12.1 The molecule now known as Vascular Endothelial Growth Factor-D 
(VEGF-D) provides a good example of the objectionable scope of the 
claims. The VEGF-D gene, protein, and properties are described, for 
example, in Documents D67-D69. VEGF-D is encoded by a completely 
different human gene than the gene that encodes VEGF2. The VEGF-D 
gene and protein were not known to exist at the time that the opposed 
VEGF2 patent was filed. The opposed application does not disclose VEGF- 
D, and the existence of VEGF-D could not have been known or discerned 
from the opposed application. However, VEGF-D is a polypeptide whose 
properties include certain biological activities that are the same as, or similar 
to, activities alleged for VEGF2 polypeptides in the opposed application. A 
325 amino acid segment of VEGF-D also shares about 40 percent amino 
acid identity with the -350 amino acids of VEGF2 taught in the opposed 
application, 36 and there are at least ten stretches of six identical amino acids 
between VEGF2 and VEGF-D which might serve as common epitopes, such 
that certain antibodies that bind VEGF2 would also bind VEGF-D. Under 
at least some hybridization conditions, one would expect the VEGF2 

* See Document D67, Figure 1, which contains an exemplary alignment in which VEGF2 is 

identified as VEGF-C (with one or two amino acid differences). 
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polynucleotide sequence to hybridize with the VEGF-D polynucleotide 
sequence. 

4. 12.2 To provide another example, Document D74 discloses murine VEGF-C 
having about 85% amino acid identity to the protein product of the human 
gene corresponding to VEGF2. Murine VEGF-C shares many stretches of 
amino acid sequence in common with VEGF2, and one would expect that 
some antibodies which would bind to VEGF2 also would bind to murine 
VEGF-C. Likewise, the gene which encodes murine VEGF-C shares 
nucleotide similarity with the VEGF2 polynucleotide taught in the opposed 
application, so hybridization would be expected under appropriate 
hybridization conditions. 

4. 1 2.3 As explained in detail in the section of my declaration devoted to analysis of 
novelty, most claims of the opposed application are not limited to the 
VEGF2 sequence taught in the application. Rather, the claims attempt to 
define an invention with a combination of limitations directed to 
hybridization, antibody binding, "activity," and/or "fragment, analog, or 
derivatives." This language is so broad that the claims read on prior art 
growth factors (see paragraphs 2.2-2.8), and likewise is so broad that it reads 
on VEGF-D, murine VEGF-C, and other molecules that are distinct from 
VEGF2 and were not even discovered until years after the filing of the 
opposed application. Since the claims could be construed to include 
polypeptides that the applicant for the opposed application did not describe 
in the opposed application and presumably did not know existed, the scope 
of the claims is inadequately described. 

To the extent that any features of the claimed invention are allegedly described in 
the Examples, I find that the opposed application to be inadequate, because the 
Examples contain apparent errors and omissions. 



4.13.1 Example 1 of the opposed application describes Northern hybridization 

studies that were performed to analyze VEGF2 mRNA expression in various 
cells. The opposed application reports that a message of 1.6 kD was 
observed in Northern hybridization studies. Initially, I note that scientists 
do not normally report the size of mRNA in kiloDaltons (kD, a 
measurement of molecular weight), but rather, report such sizes in length, 
e.g., kilobases (kb). (Compare "kD" used in specification text at p. 27 with 
"kb" used in Figure 5.) Next, I observe that a 1 .6 kb size is inconsistent 
with subsequent Northern studies published by the applicant's own 
scientists 37 and by other researchers. 38 Third, I observe that the description 
of the experimental results in the text of the specification does not 
correspond with the results depicted in the Figure. There is no significance 
whatsoever ascribed to the results allegedly depicted in Figure 5. Figure 5 
appears to depict hybridization of a VEGF2 probe to an mRNA species 
identified as 1.3 kb in size, which is inconsistent with results reported in 
Example 1 (Figure 4 and text) and inconsistent with other studies. 
Collectively, this data suggests to me that the VEGF2 probe used in the 
experiments reported in Example 1 of the opposed application contained 
sequences from a gene other than the gene which produces VEGF2, or that 
the Northern studies were somehow performed incorrectly. 39 



X1 See, e.g., Document D46 at Fig. 2 and p. 500 (Hu et a!., "A novel regulatory function of 

proteolyticaliy cleaved VEGF-2 for vascular endothelial smooth muscle cells," FASEB J. t II: 498-504 
( 1 997) This document, published by a named inventor and others at Human Genome Sciences, discloses 
Northern hybridization studies of VEGF2 in which a band of about 2.2-2.4 kb, and no band of 1 .6 kb. was 
identified.) See also Document D86 at Figures 14 & 15 and Example 8 (pp. 104-105). 

See, e. * , Document D70 at p. 292 and 296 (Fig. 7), disclosing that a probe corresponding to the 
gene from which the VEGF2 cDNA was derived (named VEGF-C by the authors) hybridizes to 2.4 kb and 
^ 0 kb mRNA species in Northern analyses, and no band of 1.6 kb. See also Document D75 at pp. 1991- 
1 992 and Fig. 6, disclosing that a probe corresponding to the gene from which the VEGF2 cDNA was 
derived (named VRP by the authors) hybridizes to a major band of about 2.4 kb and possibly a minor band or 
2.2 kb in Northern hybridization studies. 

• w Claim 39 tries to define an invention by reference to "hybridizes to the complement of human 

VEGF-2 mRNA. The confusion about the identity of VEGF2 mRNA in this patent application renders claim 
39 confusing, too. 
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4. 1 3.2 Example 2 of the opposed application describes in vitro transcription and 
translation experiments, i.e., attempts to generate an encoded RNA and an 
encoded protein from a DNA, in a test tube. The in vitro transcription and 
translation experiments, by their very nature, do not (and cannot) provide 
any information about VEGF2 biological activities or about the manner in 
which VEGF2 DNA is transcribed or translated or 

post-translationally-processed in living cells or organisms. The 36-38 kD 
and 38-40 kD polypeptides purportedly produced in Example 2 do not 
correspond to "mature VEGF2" as taught in the specification of the opposed 
application, and do not correspond in size or description to VEGF2 as iater 
reported by the applicant 40 and others 41 in the scientific literature. 

4. 1 3.3 Moreover, the procedures described in Example 2 are not repeatable by a 
skilled addressee because the description is incomplete and inaccurate. The 
Example is incomplete in that the applicant used " VEGF primer F5" but 
failed to describe its sequence anywhere in the opposed application. The 
Example reports that the primer pair that includes primer F5 (the third 
primer pair) produced PCR products that encode the full polypeptide of 
VEGF2 but it is not clear from the description how the third primer pair can 
produce such products. The Example is scientifically inaccurate in that it 
states (and Figure 6 purportedly confirms) that the second primer pair 
produces a PCR product that "misses 36 amino acids coding sequence at the 
C-terminus of the VEGF2 polypeptide." This description is contrary to 
what should be produced by a primer pair that amplifies the complete coding 
sequence plus 169 bp of additional 3' sequence, as taught in Example 2. 



J " The Hu et al. article, published by the applicant's scientists, discloses that cells produce a VEGF2 of 

a molecular weight significantly greater than 36-40 kD that is processed into forms that are significantly 
smaller than 36-40 kD. (See , Document D46 at, e.g., pp. 501-502 and Figs. 3-4.) 

See Document D71 (Joukov et al.) discloses actual experiments showing that the protein product of 
the gene from which the VEGF2 cDNA was derived (designated VEGF-C by the authors) is expressed as 
polypeptides significantly greater than 36-40 kD in size and processed into polypeptides that are significantly 
smaller than 36-40 kD in size. (See whole document, especially Fig. 10.) See also Document D75 (Lee et 
al.) predicts that the protein product of the gene from which the VEGF2 cDNA was derived (designated VRP 
by the authors) produces a mature polypeptide of a molecular weight of 44.8 kD, greater than 36-40 kD. 
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Such a primer pair should result in an in vitro product that is not missing 
any amino acids from either terminus. Additionally, the description of 
"lanes" in Fig. 6 (which purportedly depicts results from Example 2) are 
inconsistent with the description of lanes in the text of the specification (at 
page 29) that refers to Figure 6. In addition, the M FGF control" specified in 
Figure 6 is not described anywhere in the text of the specification. 

4. 1 3.4 As explained above in paragraphs 2.3-2.3.5, the examples contain no data 
relating to VEGF2 activity or how to test for it. 

4. 1 3.5 For all of these reasons, I find that the experiments described in the 
Examples of the opposed application are inadequately described. 

In conclusion, I am of the opinion that the opposed application contains a 
specification which comprises: (a) large sections of "stock" text which has no 
particular relevance to VEGF2 (as compared to any other gene or protein of 
interest); (b) predictions of biological activity and uses that are not based on any 
apparent experimental evidence but that are based on levels of sequence homology 
(22-30%) that are too low for reliable prediction; and (c) examples that are 
incomplete, internally inconsistent, inconsistent with later published data, and that 
teach nothing concerning VEGF2 biological activity. These teachings are 
inadequate to enable the broad scope of the claims. 

Claims Not Fairly Based 

Introduction 

Through my involvement in this matter, it is my understanding that Australian 
patent law includes a "fair basis" requirement that focuses on whether an invention 
as claimed is commensurate with the disclosure in an application. It was explained 
to me that a claim whose scope goes beyond the disclosure of the description found 
in the specification {i.e., a claim to an invention for which there is no real and 
reasonably clear disclosure) is not fairly based, and should not be granted. I was 
told that "fair basis" is a fact-specific inquiry that must be made on a case-by-case 
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basis and with consideration of the common general knowledge in the field(s) of the 
invention. However, I was told that certain guiding principles/inquiries are relevant 
to any fair basis analysis: 

5.1.1 For example, one line of inquiry focuses on whether or not the alleged 
invention as claimed is broadly described in the specification. 



5. 1 .2. Another inquiry is whether or not there is anything in the specification 
which is inconsistent with the alleged invention as claimed. 

5.1 .3 Another inquiry is whether or not the claim includes as a characteristic of 
the invention a feature as to which the specification is wholly silent. 

5. 1 .4 Speculative claims that seek protection well beyond the consideration given 
by the specification in its description of the invention are properly objected 
to for lack of fair basis. (The concept of "consideration given by the 
specification" is a concept relating to the contribution that a patent applicant 
gives to the public through the novel teachings in a patent application, in 
exchange for patent rights that the applicant receives from the public.) This 
inquiry is particularly relevant when a claim is broad, the ambit of the claim 
is indeterminate, and the field claimed is largely unexplored. 

5.1.5 Claims that are open-ended and so broad as to cover processes or products 
unrelated to the process or product actually disclosed in the specification are 
objectionable for lack of fair basis. 

5. 1 .6 If there is some feature in a claim to which no reference is made in the body 
of the specification, or if a claim is not limited by its terms to what the 
patentee has stated in the body of the specification to be the embodiment of 
the invention, then the claim is objectionable for lack of fair basis. 
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5.2. I was asked to review the opposed application, the prosecution history, related 
documents published by the Applicant and others, and the state of the common 
general knowledge at the time of filing, with the preceding guidelines in mind, and 
provide a scientific analysis relevant to the question of whether or not claims in the 
opposed application are fairly based on the specification. My analysis above 
relating to insufficiency of the claims is relevant to this section, and is incorporated 
by reference. Additional particulars of my analysis follow. 

B. The claims of the opposed application are not fairly based on the specification 

5.3 Many claims (e.g., claims 17, 19-27, 38, 46-50, and 57-61) attempt to define an 

invention by reference to an American Type Culture Collection (ATCC) biological 
deposit that is not identified anywhere in the specification. 



5.3.1 I find mention of only one biological deposit in the specification of the 
opposed application, namely ATCC Accession No. 75698 (Plasmid 
1 82,618) deposited on 4 March 1994. (See p. 5.) The application was 
originally filed with empty blanks instead of a cross-reference to a deposit. 
From reviewing the file history of the opposed application, I observe that 
the cross-reference to the ATCC 75698 deposit was added to the application 
by the applicant long after the filing date, with the Patent.Office's 
permission. 



5.3.2 Claims 38 and 44 (and thus claims 46-50 and 61 which depend therefrom) 
each specifies ATCC Deposit No. 97149, which is not described or 
referenced anywhere else in the opposed application. 42 



5.3.3 Claim 17 (and claims 19-27 and 57-60 which depend therefrom) each 

specifies ATCC Deposit No. 75968, which is not described or referenced 
anywhere else in the opposed application. (I suspect that "75968" merely 



42 The American Type Culture Collection (ATCC) is a biological depository that maintains biological 

materials under conditions so that they remain viable and reproducible. The ATCC accords each deposit its 
own accession number (reference number), and 75698 and 97149 would represent separate and distinct 
deposits at the ATCC. 
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reflects a typographical error. However, the claim as it is written literally 
refers to some other ATCC deposit, and not the one mentioned in the 
specification.) 

5.3.4 These claims which attempt to define an invention by reference to a 

biological deposit that is nowhere mentioned in the specification are a clear 
example of the inclusion in a claim of a feature as to which the specification 
is wholly silent. Thus, there is no fair basis for these claims in the opposed 
application. 

Many claims (e.g., 1-10, 13-15, 19-30, 34-39, 46-51, and 53-61) attempt to define 
an invention by reference to VEGF2 "activity," yet the specification as a whole fails 
to provide any evidence of a VEGF2 activity. 

5.4. 1 I repeat by cross-reference my extensive analysis of the shortcomings of the 
opposed application related to "activity" earlier in this declaration, e.g., in 
paragraphs 2.3-2.3.5 and 4.6-4.8. There, I explain that the specification 
lacks any demonstration of VEGF2 activity, lacks any teaching of a VEGF2 
activity assay, presents only a large list of speculative uses, and fails to 
appreciate or predict what appears to be one of the most prominent effects of 
the protein produced by cells that express the gene that corresponds to 
VEGF2 (a lymphatic growth factor effect). Moreover, because VEGF2 
taught in the opposed application is missing about 69 amino-terminal 
residues, it is dubious whether this VEGF2 would be expressed and secreted 
as an active protein by eukaryotic cells. 

5.4.2 Notwithstanding the dearth of teachings, the claims apparently attempt to 

encompass any polypeptide that possesses any VEGF2 activity. (I repeat by 
cross-reference my extensive analysis of claim scope in the paragraphs 
above relating to lack of novelty.) 
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5.4.3 In my opinion, these facts clearly amount to an instance of speculative 
claims that seek protection well beyond the consideration given by the 
specification in its description of the invention. The claims are exceedingly 
broad, and their ambit is indeterminate due to the lack of clear meaning of 
"VEGF2 activity" from the specification. Almost by definition, the 
identification and characterization of any new gene represents a venture into 
a field that is largely unexplored. 

Many claims (e.g., claims 1-4, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61) seek 
protective well beyond any consideration provided in the opposed application in 
that they attempt to define an invention pertaining to fragments and/or analogues 
and/or derivatives of VEGF2 that possess VEGF2 activity (or polynucleotides 
encoding them). As explained in the following subparagraphs, the specification as 
a whole fails to provide any evidence of a VEGF2 activity, fails to provide an assay 
to determine if fragments possess VEGF2 activity, and fails to demonstrate a single 
active fragment, analogue, or derivative of VEGF2. 

5.5. 1 Claims which embrace fragments, analogues, or derivatives embrace a 
virtually infinite number of polynucleotides or polypeptides, yet the 
specification provides essentially no guidance as to those species which will 
retain "VEGF2 activity" and those species which will not. In particular, 
there is no guidance as to what portions of the VEGF2 molecule are required 
for activity and what portions are not. I repeat by cross-reference the 
analysis in paragraph 4.8. 

5.5.2 As explained in paragraphs 2.2-2.8, these claims are so broad that they 
encompass prior art polynucleotides and polypeptides. Moreover, the 
specification provides no structural basis for distinguishing an analog or 
derivative of VEGF2 from an analog or derivative of VEGF, P1GF, PDGF, 
or other VEGF-related growth factors that were known or suggested by the 
prior art. Likewise, the specification provides no functional basis for 
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distinction, since the alleged VEGF2 activities are predicted to match 
activities of these prior art growth factors. 

5.5.3 As explained in paragraphs 4.12-4.12.3, these claims (e.g., at least claims 1- 
4, 1 1, 16-20, 22-24, 28, 31, 32, 34-45, 47-48, and 53) are so broad that they 
potentially encompass polypeptides and polynucleotides that are derived 
from different genes and that were not discovered by the applicant and were 
not described in the specification of the opposed application. These 
encompassed polypeptides and polynucleotides, like VEGF2, exist in nature 
and owe nothing to the teaching of the alleged invention. 

Many of the claims (e.g., at least claims 1-4, 1 1 , 13-20, 28, 32, 34-45, and certain 
claims that depend therefrom) seek protection well beyond any consideration 
provided in the application to the extent that they can be interpreted to read on 
non-human forms of the VEGF2 polynucleotide or polypeptide or uses thereof. 

5.6. 1 The specification provides no structural basis for distinguishing non-human 
forms of VEGF2 from non-human forms of VEGF, P1GF, PDGF, or other 
VEGF-related growth factors that are not identified in the specification but 
that exist in nature. Likewise, the specification provides no functional basis 
for distinction, since the alleged VEGF2 activities are predicted to match 
activities of the prior art growth factors. 

5.6.2 The specification of the opposed application explicitly states that "The 
VEGF2 of the present invention is of human origin." (See, p. 3, last line.) 
No non-human VEGF2's are disclosed. 

5.6.3 Nonetheless, most or all of the claims that are not specifically limited to the 
alleged human sequence taught in the application might be asserted to 
encompass non-human polynucleotides or polypeptides due to the breadth 
of limitations pertaining to fragments, analogues or derivatives (see, e.g., 
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paragraphs 2.2-2.2.2, 2.7.1, and 2.7.9) hybridization (see, e.g., paragraphs 
2.4-2 .4.3), and antibody binding (see, e.g., paragraphs 2.5 and 4.10-4.10.6). 

Many claims (e.g. , each of claims 16-18 and 40-45, and claims depending 
therefrom) attempt to define an invention in terms of a polypeptide which binds an 
antibody capable of binding to VEGF2. The following observations are relevant to 
a fair basis analysis of these claims: 

5.7. 1 I have carefully reviewed the specification of the opposed application and 
find no language that supports claims reciting a polypeptide which binds an 
antibody capable of binding to VEGF2. There is no indication that the 
applicant intended to define the invention in this manner. Upon reviewing 
the file history, I observe that none of the original claims (as they appear in 
the prosecution history) attempted to define the invention in this manner. 

5.7.2 I analyzed the enormous scope of these claims and the shortcomings of the 
specification's teachings with respect to these claims extensively above 
(e.g., in paragraphs 2.2-2.8 and 4. 1 0-4.10.6), which I incorporate by 
reference. Those paragraphs explain that the indicated claims encompass 
prior art and other sequences which owe nothing to the teachings of the 
specification. 

5.7.3 Other than VEGF2 itself and prior art polypeptides, the specification fails to 
identify any polypeptides that bind an antibody capable of binding to 
VEGF2, fails to identify the properties of such polypeptides, and fails to 
identify an industrial applicability of such polypeptides. 

5.7.4 Thus, these facts amount to another instance of broad, speculative claims 
that seek protection well beyond the consideration given by the specification 
in its description of the invention. 
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Many claims (e.g., claims 11-12, 3 1-35, 40-41, and claims dependent therefrom) 
recite specific subsequences of the alleged VEGF2 sequences taught in the Figures 
or Sequence Listing. The following observations are relevant to a fair basis 
analysis of these claims: 

5.8.1 Claims 1 1 and 32 define a genus of polynucleotides and a genus of 

polypeptides, respectively, with reference to amino acids 61-74 of SEQ ID 
NO: 2. Residues 61-74 of SEQ ID NO: 2 of the opposed application 
correspond to a sequence Pro Cys Val Ser Val Tyr Arg Cys Gly Gly Cys 
Cys Asn Ser. There is no mention of this specific sequence anywhere in the 
application. At the very bottom of page 5, the specification states that "the 
signature for the PDGF/VEGF family, PXCVXXXRCXGCCN, is 
conserved in VEGF2 (see Figure 2)." (In Figure, 2, the specified sequence 
is enclosed in a box.) I observe that this motif in VEGF2 corresponds to 
residues 60-73 of SEQ ID NO: 2, not 61-74. However, assuming for the 
sake of argument that the applicant intended for the claims to refer to 
residues 60-73, it remains my opinion that the specification evinces no 
intent to claim a genus of polypeptides using this sequence as the critical, 
defining limitation. The context of the quoted statement indicates that the 
statement is merely one of comparison of the structural-relatedness of the 
VEGF2 sequence to prior art sequences. There is no mention of the exact 
sequence per se y but rather, merely an observation that VEGF2 includes a 
segment that matches a motif (PXCVXXXRCXGCCN, where X is any 
amino acid). There is no more indication that the applicant intended to 
define a claim by this motif sequence than there is an indication that they 
intended to define a claim by the referent PDGF and VEGF sequences that 
are mentioned numerous times in the same paragraph, and that formed the 
original basis for discerning the motif. With respect to the known 
polypeptides VEGF and PDGF, I am unaware of any evidence even to this 
date that the specified motif sequence alone is sufficient to confer the 
biological activities associated with these polypeptides. It would be quite 
surprising to researchers in this field if this fourteen residue peptide portion 
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of VEGF, PDGF, or VEGF2 possessed the same biological activity as the 
forms of VEGF, PDGF, or VEGF2 that are truly produced in the human 
body, which are thought to be much larger. (See, e.g., opposed application 
at page 2, last paragraph, stating that VEGF has four iso forms of 1 2 1 , 1 65, 
189, and 206 amino acids.) 

5.8.2 Claim 34 defines an invention by nucleotides 323 to 364 of SEQ ID NO: 1, 
i.e., that portion of SEQ ID NO: 1 that encodes the "signature" sequence 
referred to at the bottom of page 5 and boxed in Figure 2. Thus, the 
comments in paragraph 5.8.1 pertain equally to claim 34. 

5.8.3 Claim 40 defines an invention by nucleotides 323 to 364 of SEQ ID NO: 1 , 
i.e., that portion of SEQ ID NO: 1 that encodes the "signature" sequence 
referred to at the bottom of page 5 and boxed in Figure 2. Thus, the 
comments in paragraph 5.8.1 pertain equally to claim 40. Moreover, the 
invention of claim 40 allegedly resides in any sequence that is encoded by a 
sequence that hybridizes to the indicated sequence, and that binds an 
antibody that binds VEGF2. As explained in paragraphs 2.4-2.5 and 4. 10- 
4.10.6, above, these other "limitations" vastly broaden the scope of the 
claim relative to claim 32 or 34 which are themselves broad, but which do 
require particular short sequences. The only sequences disclosed in the 
opposed application that actually satisfy the limitations of claim 40 are the 
single VEGF2 sequence and prior art sequences such as VEGF (see 
paragraph 2.7.12). 

5.8.4 Claims 12 and 33 define a genus of polynucleotides and a genus of 
polypeptides, respectively, with reference to amino acids 38-1 18 of SEQ ID 
NO: 2. Residues 38-1 18 of SEQ ID NO: 2 of the opposed application 
correspond to a sequence beginning Met Pro Arg Glu . . . and ending Cys 
Arg Cys Met. There is no mention of this specific sequence anywhere in the 
application. Near the bottom of page 5, the specification observes that "It is 
particularly important that all eight cysteines are conserved withinall four 
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members of the family (see boxed areas of Figure 2)." I observe that these 
eight boxed cysteines (there are many other cysteines) begin at residue 37 of 
SEQ ID NO: 2 and extend to residue 1 17 of SEQ ID NO: 2, not 38-1 18. 
However, assuming for the sake of argument that the applicant intended for 
these claims to refer to residues 37-1 17, it remains my opinion that the 
specification evinces no intent to claim a genus of polypeptides by this 
sequence. The context of the quoted statement indicates that the statement 
is merely one of comparison of the structural-relatedness of the VEGF2 
sequence to prior art sequences. There is only mention of the cysteines, and 
no mention of the intervening 70+ amino acids that are dispersed between 
the cysteines and that comprise most of the sequence between 37 and 1 1 7. 
There is no mention a particular VEGF2 fragment defined by the cysteines 
and including all of the residues between 37 and 1 17. There is no more 
indication that the applicant intended to define a claim by residues 38-1 18 
(or 37-1 17) than there is an indication that they intended to define a claim 
by the referent PDGF and VEGF sequences that are mentioned as sharing 
the eight cysteines, and that formed the basis for discerning the existence of 
the cysteine motif. 

5 Claim 35 defines an invention by nucleotides 254 to 496 of SEQ ID NO: 1 , 
/.e., that portion of SEQ ID NO: 1 beginning with the codon for the first 
conserved (boxed) cysteine and ending with the codon for the eighth 
conserved cysteine. Thus, the comments in the preceding paragraph pertain 
equally to claim 35. 

.6 Claim 41 defines an invention by nucleotides 254 to 496 of SEQ ID NO: 1 , 
i.e., that portion of SEQ ID NO: 1 beginning with the codon for the first 
conserved cysteine and ending with the codon for the eighth conserved 
cysteine. Thus, the comments in paragraph 5.8.4 pertain equally to claim 
41 . Moreover, the invention of claim 41 allegedly resides in any sequence 
that is encoded by a sequence that hybridizes to the indicated sequence, and 
that binds an antibody that binds VEGF2. As explained in paragraphs 2.4- 
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2.5 and 4. 1 0-4. 1 0.6, above, these other "limitations" vastly broaden the 

scope of the claim relative to claim 33 or 35 which are themselves broad, 
j but which do require particular sequences. The only sequences disclosed in 

the opposed application that actually satisfy the limitations of claim 41 are 
1 the single VEGF2 sequence and prior art sequences such as VEGF (see 

paragraph 2.7.12). 

5.8.7 Claim 3 1 defines a genus of polypeptides with reference to amino acids 108- 
|sj 121 of SEQ ID NO: 2. There is no mention of this specific sequence 

anywhere in the application, and thus no indication from the specification 
Hj that the applicant intended to define a claim by this particular subsequence. 

5.8.8 Thus, it is my opinion that the specification is wholly silent about features 
... } of these claims, or at least is silent in the sense that the specification failed 
[ to indicate that these features were intended as features defining the 

invention in any broad sense. 

Moreover, these are speculative claims that seek protection well beyond the 
consideration given by the specification in its description of the invention. 
Even if we presume for argument's sake that the brief excerpts at page 5 
were sufficient in a general sense to provide a description, the fact remains 
that there is no scientific evidence supporting the notion that the indicated 
subsequences (fragments) encode a polypeptide having VEGF2 activity, or 
that the indicated subsequences are the only sequences critical for retaining 
VEGF2 activity. Also, since there is no actual definition or demonstration 
or assay for VEGF2 activity, the opposed application fails to enable a 
worker possessed with the common general knowledge to test such 
fragments for VEGF2 activity. 

5.8.10 Claim 39 doesn't recite a particular sequence, but instead recites "human 

VEGF-2 mRNA." As explained above in detail, Example 2, which provides 
the only arguable description of VEGF2 mRNA, apparently was performed 




5.8.9 
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incorrectly, and VEGF2 mRNA was misidentified. (See, e.g., paragraph 
4.13.1. Published evidence indicates that the only mRNA that was 
characterized was not, in fact, a VEGF2 mRNA.) Thus, I find no support in 
the application for this term, either. 

When one considers what is now known about VEGF2, it becomes apparent that all 
the claims of the opposed application seek to define a monopoly which goes beyond 
the consideration provided by the specification. The specification provides what is 
now known to be only a partial nucleic acid and deduced amino acid sequences of a 
419 codon and residue VEGF2 cDNA and protein. (See, e.g., paragraphs 4.1 1- 
4. 1 1 .2.4, above.) Although the specification provides speculation as to the 
biological activity of the encoded protein, it does not provide any demonstration of 
biological activity, and it failed to appreciate what appears to be the most 
significant activity of the protein that is naturally produced by cells that express the 
VEGF2 gene. (See, e.g, paragraphs 2.3-2.3.5 and 4.6-4.6.5.) Further, the person 
skilled in the art would hot have considered it appropriate to make a sound 
prediction as to the activity based solely on the limited extent of homology between 
VEGF2 and prior art proteins. (See, e.g., paragraphs 4.6.3-4.6.3.8, above.) When 
one considers what is now known about VEGF2, it becomes apparent that the 
consideration provided in the specification is little more than a partial sequence 
with no demonstration of activity. 

At least claims 1, 9-18, 28, and 30-45, and claims dependent therefrom, of the 
opposed application extend beyond the subject matter of the alleged invention. 

5.10.1 I repeat by cross-reference my analysis in paragraphs 4.1 1-4.1 1.3, where I 
explain that the specification of the opposed patent teaches only the final 
350 codons/residues of the complete, 419 codon/residue VEGF2 cDNA and 
encoded polypeptide; it fails to teach the first 69 codons/residues, including 
the signal sequence at the beginning which is generally recognized as 
necessary for eukaryotic host cells to express and secrete a protein. 
However, the indicated claims could be construed to encompass (a) the full 
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length, 419 codon/residue VEGF2 cDNA/polypeptide with the true VEGF2 
signal sequence; and/or (b) mature VEGF-C proteins discovered by others 
that have properties distinct from the 350 amino acid VEGF2 taught in the 
opposed application. Thus, the indicated claims seek a monopoly which is 
considerably broader than the consideration provided to the public through 
the teachings in the specification. 

Claims 13-27, 34-50, and 57-61, at least, are not reasonably based on the material 
disclosed in the specification, because these claims attempt to delimit a genus of 
polynucleotides (or encoded polypeptides) by an ability to "hybridize" to a referent 
sequence. The claims which recite hybridization language do not specify 
hybridization conditions, and almost any polynucleotide can be made to hybridize 
to a given sequence under hybridization conditions of sufficiently low stringency. 
Given that no hybridization conditions are specified in the claims, the claims 
encompass prior art sequences and other sequences that owe nothing to the teaching 
of the specification. I repeat by cross-reference my analysis in paragraphs 2.4- 
2.4.3 , 2.7.4-2.7.6, 2.7. 1 1 , and 4. 1 1 -4. 1 2.3 . 

As I explain above in sections relating to novelty and inventive step, most or all of 
the claims in the opposed application include within their scope subject matter that 
was already known to the public, or was an obvious and routine variation of what 
was known to the public. Subject matter which was known or obvious to the 
interested scientific public cannot logically form part of the consideration given by 
the patent applicant to the public for the monopoly patent right that the applicant is 
seeking. Thus, I conclude that claims that are not novel or inventive, by definition, 
seek protection beyond the consideration given to the public by the specification. 
Thus, I would conclude that the claims are not reasonably based on the inventors 1 
contributions embodied in the opposed application. 

Lack of Clarity in the Claims 

Introduction 
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It was explained to me that Australian patent law includes a "clarity" requirement. I 
understand that the claims of a patent are the portion that define the invention for 
which a patentee receives a monopoly, and the clarity requirement is a statutory 
obligation to state the invention clearly and distinctly in the claims. As part of my 
analysis of the opposed application, I was asked to evaluate whether the claims 
were clear to a skilled reader. I was told that certain guiding principles are relevant 
to any clarity analysis, including the following: 

6. ! . I that any evaluation of clarity requires reading the claims in the context of 
the specification as a whole. For example, the specification may define 
claim terminology directly or aid in understanding claim terminology. My 
observations below were made while being mindful of the teachings and 
definitions provided in the specification of the opposed application. 

6. 1 .2 that another aspect of clarity focuses on internal consistency, Le. , whether 

the invention defined in the claims is the same invention as that described in 
the specification. For example, features emphasized in the description, 
especially those described as critical or essential, should be included in each 
claim. 

In my study of the opposed application and its claims, I made several observations 
relevant to the issue of clarity, which I set forth below. 

Analysis of the clarity of the claims of the opposed application. 

Lack of Clarity issues relating to the applicant 's biological deposit The 
specification of the opposed application states that the controlling definition of the 
VEGF2 invention resides in the DNA and deduced amino acid sequence of the 
VEGF-2 cDNA clone deposited by the applicant with the ATCC. (See 
specification, paragraph bridging pages 8-9.) The specification also states that the 
drawings are not meant to limit the scope of the invention as encompassed by the 
claims. (See p. 4.) These statements raise several confusing issues. 
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6.3. 1 Although the specification of the opposed application (as amended during 
prosecution) describes only a single relevant deposit (ATCC 75698), the 
present claims specify at least three different ATCC Accession Numbers: 
75698, 75968, and 97149. Many claims (e.g., each of claims 17, 19-27, 38, 
46-50, and 57-61) make reference to American Type Culture Collection 
(ATCC) biological deposit numbers 75968 and/or 97149 that are not 
mentioned anywhere in the specification. (See paragraphs 5.3-5.3.4, above.) 
The meaning of such cross-references is unclear to a skilled reader. 

6.3.2 Notwithstanding the express teaching that the drawings are not meant to 
limit the invention, many claims define the invention with respect to 
sequences depicted in Figure 1 (see. e.g., at least claims 1 , 5, 7, 9, 28, 29, 
56-61 , and claims dependent therefrom). Many other claims define the 
invention with respect to sequences in SEQ ID NOs: 1 or 2 (see, e.g., claims 
9-13, 16, 30-37, 40-43, and claims dependent therefrom). The choice to 
define the invention with respect to the figures or sequence listing instead of 
the "controlling" deposit raises issues of clarity, at least if the sequence of 
the deposited clone does not match the sequences in Figure 1 and/or SEQ ID 
NO: 1 . As explained below in greater detail, inconsistencies exist amongst 
these sequences. 

6.3.2.1 For example, position -21 of SEQ ID NO: 2 is a lysine 
residue (Lys). In contrast, the same position in Figs. 1 A and 
2A is a leucine (Leu) residue. 

6.3.2.2 For example, the sequence spanning residues 274-279 of 
SEQ ID NO: 2 is Lys Cys Cys Leu Leu Lys. The 
corresponding sequence in Figs. 1C and 2B is Lys Cys Leu 
Leu Lys (depicted in single letter abbreviations KCLLK). 
Thus, SEQ ID NO: 2 includes a Cysteine that is absent from 
the sequence in the Figures. 
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6.3.2.3 The applicant performs automated sequencing which the 

applicant represents may have an error rate of as high as three 
percent, 43 suggesting that perhaps as many as 45 other 
sequence discrepancies may exist between the ATCC 
deposited clone and the sequences set forth in the sequence 
listing and figures of the application. 44 

6.3.3 Since the sequence in the Sequence Listing is not identical to the sequence 
in the figures, it must be that the DNA and deduced amino acid sequence of 
the deposited clone differ from those of the sequence listing, or those in 
Figure 1, or both. (The sequence of the deposit cannot match two different 
sequences.) The inconsistencies between the "controlling" sequence in the 
deposit and the sequences provided in the Sequence Listing and the Figures, 
which are supposed to match the deposit, raise questions of clarity. 

6.3.4 The inconsistencies between the sequences in Figure 1 and SEQ ID NO: 2 is 
particularly confusing with respect to claims 9-10 and 30, and claims 
dependent therefrom, because these claim's make reference to both the 
Figures and the Sequence Listing. 

6.3.5 The priority application and the Australian application as filed failed to 
contain a proper cross-reference to the "controlling" biological deposit. 
Instead, there was a blank that was filled in by the applicants during 
prosecution, with permission from the Patent Office. Because of the blanks, 
references to the biological deposit in the application as filed would have 
been uninterpretable by a skilled reader. 



* y This error rate is taught in Documents D43 and D44, International Patent Application No. 

PCT/US96/09001 (WO 96/39515) and corresponding Australian Application No. 60467/96. This later patent 
application is by the same applicant as the opposed application and is also directed to "VEGF2," and it 
specifies that sequence accuracy is only predicted to be greater than 97%. 

* w The Sequence in SEQ ID NO: 1 and Fig. 1 has more than 1500 nucleotides. Three percent of 1500 

is 45. 
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6.3.6 Also confusing is the fact that the application, as amended, specifies at least 
two different plasmids as allegedly corresponding to ATCC Number 75698. 

6.3.6. 1 In a Notice of Entitlement (Document D76) dated 28 January 
1 997, filed with the Australian Patent Office, the Applicant 
listed as the controlling deposit n DNA Plasmid 161,797," 
allegedly deposited with the ATCC International Deposit 
Authority on 4 March 1994 as Deposit No. 75698. 

6.3.6.2 During prosecution before the Australian Patent Office, the 
Applicant amended page 5 of the specification to specify the 
same ATCC deposit number but a different plasmid, namely 
"the clone deposited as ATCC Accession No. 75698 
(Plasmid 182,618) on 4 March 1994." (See Document D77.) 
Thus, the identity of the controlling deposit is confusing from 
the entirety of the record. 

Most of the claims (e.g., each of claims 1-10 and* 13-61) define the invention using 
one or more of the terms "VEGF2" or "VEGF2 polypeptide" or "VEGF-2" or 
" VEGF-2 polypeptide" or other like variations. As explained below, these terms 
are unclear. 

6.4. 1 "VEGF2" is a term invented by the applicants for this patent application, for 
which there is no prior recognized meaning in the general knowledge of the 
art. Likewise, the specification contains no explicit definition of "VEGF2." 
Because VEGF2 apparently refers to a protein and a cDNA encoding it, one 
might expect structural (e.g., nucleotide or amino acid sequence) and/or 
functional definition for "VEGF2," but the application is unclear on both the 
structural and functional attributes that uniquely define "VEGF2." 



6.4.2 The specification contains no demonstration of a biological activity that is 
characteristic of VEGF2. (See paragraphs 2.3-2.3.5 and 4.6-4.8, above.) 
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Likewise, the specification contains no description or demonstration of a 
biological activity that is unique and defining for VEGF2. To the extent any 
activity is alleged for VEGF2 (or deducible from alleged uses for VEGF2), 
such activity matches the activities of prior art polypeptides (see paragraphs 
2.3-2.3.5 and 4.6-4.8), so the activities per se would not serve to distinguish 
VEGF2 from polypeptides that had already been described by others or from 
polypeptides discovered by subsequent inventors that are distinct from 
VEGF2. 45 

6.4.3 There appears to be no minimum particular amino acid sequence that is 
deemed essential for defining a VEGF2 polypeptide, as is evident from the 
different minimum amino acid sequences specified, in claims 3 1-33. 
The VEGF2 of claim 31 (specifying only amino acids 108-121 of SEQ ID 
NO: 2) theoretically has zero amino acids in common with the VEGF2 of 
claim 32 (specifying only amino acids 61-74). 

6.4.4 Thus, there are no clear structural or functional features for the reader to use 
to determine whether or not a particular polynucleotide or polypeptide is a 
VEGF2. 

6.4.5 The skilled artisan becomes further confounded by reading the same 
applicant's later patent applications that teach a different VEGF2 sequence 
(419 amino acids) and a different "mature VEGF2" (396 amino acids). (See 
Documents D43 and D44.) 

6.5 In most of the claims (e.g., each of claims 1-4, 10-15, 19-28, 34-39, 46-48, and 

50-61), the concept(s) of "activity" or "biological activity" or "VEGF2 activity" is 
essential to the understanding of the metes and bounds of the claim. However, as 
explained in detail above in paragraphs 2.3-2.3.5 and 4.6-4.8, one cannot discern 



4 * Moreover, to the extent that biological activity is intended by the applicant as a defining 

characteristic, the intended distinction between VEGF2 polypeptides (e.g., as recited in claim 28) and 
polypeptides that have VEGF2 biological activity (e.g., as recited in claim 34) becomes unclear. 



what is meant by "active" or "biologically active" or "biological activity" in the 
context of VEGF2 polypeptides and/or fragments, analogues, or derivatives thereof. 
There is no definition per se of VEGF2 activity. The specification contains a large 
list of alleged uses for VEGF2 but does not demonstrate which uses are legitimate 
and which are not, and does not set forth a single biological activity that would 
explain why VEGF2 should be efficacious for treating the entire list of maladies 
and conditions that are mentioned. Moreover, the specification contains no 
recognition of what is apparently a prominent activity of the protein produced by 
the gene from which the VEGF2 cDNA was derived, namely, an activity as a 
lymphatic growth factor. 

6.5.1 The meaning of VEGF2 "activity" becomes more confused by the 
prosecution history. As explained above in paragraph 2.7.4, during 
prosecution the patent applicant argued to the Australian Patent Office that 
"biological activity may include immunogenic activity of the full length 
protein." (See Response paper dated 05 August 1998, filed by patent 
applicant.) Immunogenicity is not generally considered to be a "biological 
activity" of a protein, because the term "biological activity" is generally 
used to describe the functions of a protein in native host cells or organisms 
where the protein does not normally cause an antibody response. 

In it unclear in claims 50, 52, and 56 (and claims depending therefrom) what the 
applicant means by the terms "antagonist" and "inhibitory activity." The concept of 
antagonization or inhibition of a polypeptide relates to the blocking of the 
biological activity of the polypeptide. Because the definition of "activity" is 
unclear, the definitions of "antagonist" and "inhibitory activity" cannot be 
ascertained. 

Many of the claims (e.g., each of claims 13-27, 34-50, and 57-61) try to define the 
metes and bounds of the invention at least in part by hybridization terminology. 
The claims attempt to delimit a genus of polynucleotides (or encoded polypeptides) 
by an ability (or inability) of one polynucleotide to "hybridize" to a specified 
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polynucleotide or specified genus of polynucleotides. It is not clear what is meant 
in these claims by "hybridize." 

6.7. 1 As set forth in paragraphs 2.4 - 2.4.3, the term "hybridize" is ambiguous 

because it provides insufficient information to understand the relationship of 
two polynucleotide molecules. Under conditions of high stringency, two 
molecules will only hybridize if they are closely related in that their 
sequences are perfectly complementary or nearly so. However, under 
sufficiently relaxed conditions, sequences which are essentially unrelated 
will also hybridize to each other. None of the claims which recite 
"hybridize" specify the hybridization conditions, so the metes and bounds of 
the claims are unclear. 

6.7.2 Claim 39, which tries to define an invention by reference to 
hybridization "to the complement of human VEGF-2 mRNA" is confusing 
for the reasons stated in paragraph 4.13.1, above. 

Lack of clarity with respect to method of treatment claims. Several claims, 
including at least claims 51-52 and 54, are directed to methods of treating patients. 
There are several confusing aspects to these claims. 

6.8.1 Claim 55 (and claims dependent therefrom) are ambiguous in specifying the 
administration of "the polypeptide of claim 15." However, claim 15 is not 
directed to a polypeptide at all, but rather to an isolated polynucleotide. 

6.8.2 Claims 51 and 54 (and claims dependent therefrom) are ambiguous in that 
each apparently intends that a therapeutic amount of a polypeptide can be 
administered without administering any polypeptide whatsoever. In 
particular, claim 54 specifies that the therapeutically effective amount of 
polypeptide is administered by providing DNA to a patient. DNA is not a 
polypeptide, but a polynucleotide. Thus, even though claims 51 and 54 on 
their face recite administration of a polypeptide therapeutic, the applicant 
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apparently intends for these claims to encompass gene therapy that does not 
involve administering any of the indicated polypeptide. Thus, the meaning 
of "therapeutically effective amount of the polypeptide" is unclear, and 
apparently includes an amount equal to zero. 

6.8.3 In claims 5 1-52 (and claims dependent therefrom), the recitations "patient 
having need of VEGF2" and "patient having need to inhibit VEGF2" are 
ambiguous. The claims appear to be an attempt to cover any medical use of 
a protein for which no viable medical uses have been shown by the 
applicant. Instead of specifying a method of treating a patient afflicted with 
a particular condition or specifying treatment to achieve a certain medical 
goal (such as amelioration of the condition), the claims set forth an 
ambiguity: administer to any patient in need of a substance a therapeutically 
effective amount of the substance. It remains unclear which patients need 
VEGF2, or when they need VEGF2, or how to determine how much VEGF2 
they need. 

6.8.4 For the same reason, the recitation in the claims of "a therapeutically 
effective amount" is vague and indefinite. One cannot ascertain a 
therapeutically effective amount when the therapeutic purpose and desired 
therapeutic outcome are unspecified. 

As explained above {e.g., in paragraphs 4.1 1-4.1 1.2.1), the opposed application 
does not describe a full length VEGF2, yet many claims might be said to 
encompass full-length VEGF2. With other claims, it is somewhat unclear exactly 
what the applicant intends to cover. For example, claim 1 recites "a VEGF2 
polypeptide having the deduced amino acid sequence of Figure 1" and claim 29 
contains a similar recitation. It is unclear whether this term is meant to limit the 
claims to a VEGF2 having only the amino acid sequence that is specifically recited 
and shown in Figure 1, or whether a VEGF2 having the sequence shown in Figure 

1 , plus additional VEGF2 sequence (or unrelated sequence) that was not taught in 

the opposed application, would also be encompassed. 
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Many claims {e.g., claims 16-27, 34-50, and 57-61) try to delimit the invention with 
terms such as "a polypeptide which binds an antibody capable of binding to 
VEGF2 " This terminology is ambiguous, because antibody-polypeptide 
interactions are not all-or-nothing interactions. Rather, such interactions are 
characterized by levels of specificity for a particular antigen, or by quantitative 
measurements of affinity, for example. There is no indication whether the claims 
are intended to encompass polypeptides that weakly cross-react with antibodies 
raised to VEGF2, or for that matter encompass situations where an antibody 
strongly binds to a different polypeptide (such as VEGF, or PDGF, or BR3P) and 
weakly cross-reacts with VEGF2. 

Many claims in the opposed application use the term "isolated." This term would 
normally be clearly understood to reflect the separation of a particular item from 
amongst other items. However, the specification of the opposed application 
provides its own, somewhat broader definition: "The term 'isolated' means that the 
material is removed from its original environment {e.g., the natural environment if 
it is naturally occurring). For example, a naturally-occurring polynucleotide or 
polypeptide present in a living animal is not isolated, but the same polynucleotide 
or DNA or polypeptide, separated from some or all of the coexisting materials in 
the natural system, is isolated. Such polynucleotide could be part of a vector and/or 
such polynucleotide or polypeptide could be part of a composition, and still be 
isolated in that such vector or composition is not part of its natural environment." 
(Specification at page 10, middle paragraph.) Thus, the definition of "isolated 
polynucleotide" or "isolated polypeptide" in the opposed application technically 
could embrace, for example, blood, serum, or tissue samples that are removed from 
a living organism, or cultured cell lines, which are separated from some or all of the 
coexisting materials in the natural system (the host organism). Likewise, the 
definition of "isolated" would appear to embrace an entire cDNA library that 
includes a VEGF2 cDNA in admixture with other cDNAs representing all other 
genes expressed in a cell or tissue. The VEGF2 cDNA in such a library is not 
"isolated" from the other cDNAs, but it is separated from some or all of the 
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coexisting materials in the natural system from which the library was derived. 
Thus, it is possible that the patent applicant intends "isolated" to have a broader 
meaning than scientists would ordinary attribute to the term. 

Not a Manner of Manufacture 

Introduction 

As a result of my involvement in this matter it is my understanding that, under 
Australian Patent Law, a valid patent may not be granted for an alleged invention 
where the specification describes as the invention that which encompasses what is 
already known and referred to in the specification or where the specification merely 
describes an alleged invention in terms of a known and desired goal, without 
describing how that goal may be attained. 



Analysis 

In my opinion, the alleged invention as claimed in claims 1-5, 9-15, 19-28, 34-39, 
46-48, 50-54, and 56-61, at least, of the opposed application was not the first 
disclosure of the subject matter of the opposed application. This is clear from the 
description provided in the specification itself. In addition to my discussion in the 
following sub-paragraphs I repeat by cross-reference my discussion in paragraph 
2.7 and sub-paragraphs thereto. 

In my opinion the claims of the opposed application include the polynucleotide 
sequence of VEGF2 and the encoded VEGF2 protein together with any biological 
activity of that protein. However, in describing a polynucleotide sequence which 
encodes a VEGF2 polypeptide, but without providing any demonstration of the 
biological activity of that encoded polypeptide, it is my opinion that the opposed 
application provides nothing more than a mere chemical curiosity. 

7.3. 1 The specification describes at page 5, lines 22 to 24, that the polynucleotide 
of the invention was "discovered" in a cDNA library derived from early 
stage human embryo week 9. The polynucleotide sequence was determined, 
and the encoded amino acid sequence was deduced and shown to have 
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homology to three known growth factor proteins (page 5, lines 24 to 30). 
The "highest homology" exhibited by the "protein" encoded by the 
polynucleotide of the alleged invention was 30% amino acid identity with 
VEGF. The specification states that the protein also exhibited homology to 
PDGFa (23%) and to PDGFp (22%). On the basis of this homology the 
encoded polypeptide was speculated to have certain biological activity. 

.3.2 As at March 1994 (which I understand to be the alleged priority date of the 
opposed application), I would not have considered, and still to this day do 
not consider 22% to 30% amino acid identity between proteins to be 
soundly predictive of the biological activity of proteins either in a general 
sense or specifically in relation to growth factors or specifically in relation 
to the particular growth factors with which the opposed application is 
concerned. In my opinion, therefore, the degree of amino acid sequence 
identity between the subject sequence of the opposed application and the 
prior art growth factors is used merely for the purpose of unjustified 
speculation as to the nature of the biological activity of the polypeptide of 
the opposed application. The opposed application provides no evidence that 
convinces me that any polypeptide disclosed therein, much less any 
fragment, analogue, or derivative of that polypeptide, has the asserted 
biological activity. As further support of my opinion that the opposed 
application is directed to a mere chemical curiosity I incorporate by 
reference my discussion at paragraphs 2.3 and 4.6 and sub-paragraphs 
thereto. 

Claims 1-5, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61, at least, are directed to an 
active fragment, analogue or derivative of VEGF2, and or to a polynucleotide 
encoding an active fragment, analogue or derivative of VEGF2. The opposed 
application speculates as to the nature of the biological activity of the VEGF2 
polypeptide. However, there is no demonstration of VEGF2 biological activity in 
the specification and I have already stated that I believe the basis upon which the 
inventors speculate as to the nature of the biological activity is not sound. 
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Therefore, in so far as the claims of the opposed application are notionally limited 
by reference to biological activity or the requirement that the polypeptide be active I 
believe that they are directed merely to a desired goal. 

7.4. 1 This must be said to be the case even more so in respect of the claims 

directed to fragments, analogues, or derivatives of the disclosed sequence. 
In my opinion claims 1-5, 9-15, 19-28, 34-39, 46-48, 50-54, and 56-61 of 
the opposed application define an invention pertaining to fragments and/or 
analogues and/or derivatives of VEGF2 that possess VEGF2 activity, or the 
polynucleotides that encode such fragments, analogues or derivatives. 
However, the specification provides no demonstration or evidence of 
fragments, analogues or derivatives having VEGF2 activity as I explain in 
detail in paragraphs 4.6 to 4.8 and sub-paragraphs thereto. 

Claims 51, 52 and 54 of the opposed application are directed to methods of 
treatment which utilise the polypeptide(s) or polynucleotide(s) of the opposed 
application. In addition to my discussion in paragraph 7.4 and sub-paragraphs 
thereto, I believe that these claims are directed to. mere known and desired goals as 
illustrated by the fact that the specification contains no activity assay or activity 
demonstration (see paragraphs 2.3 and 4.6, and sub-paragraphs thereto, above). 

The opposed application teaches that VEGF2 is a polypeptide shown in Figure 1 
comprising 350 amino acid residues of which approximately the first 24 amino 
acids represent the leader sequence which is cleaved off to yield a mature VEGF2 
of 326 amino acids (see, e.g., specification at page 4, last 8 lines, and page 5, last 
paragraph). I refer to my discussion of paragraph 4.1 1 and sub-paragraphs thereto 
wherein I state that VEGF2 as described in the opposed application is known to be 
missing 69 amino acid residues at the beginning of the molecule. In my opinion 
this means that VEGF2 as taught in the opposed application lacks a true signal 
peptide and so would not be expressed and secreted by eukaryotic host cells in the 
manner alleged in the opposed application. The opposed application contains no 
evidence or successful expression and secretion from a cell, or even any attempt to 
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do so. Accordingly, as VEGF2 as taught in the opposed application is neither 
demonstrated to possess biological activity nor is likely, in my opinion, to be 
capable of expression and secretion from a host cell, it represents nothing more than 
a mere chemical curiosity as it is unlikely to be useful for expression and secretion 
without significant further development. I repeat by cross-reference my discussion 
of paragraphs 4.7 and 4.1 1 , above, and sub-paragraphs thereto. 

Summarizing Remarks 

It may be helpful for me to distill the foregoing analysis into a few summarizing 
remarks. 

In terms of its contribution to the public knowledge, the opposed application can, at 
best, be said to provide a previously undescribed sequence of nucleotides from the 
human genome. Beyond the new sequence, most of the opposed application 
appears to be "stock" text that the applicant, HGS, used in many recombinant DN A 
patent applications during the relevant time period, irrespective of the type of DNA 
(or encoded protein) that was being claimed. 

There are several noteworthy details to the VEGF2 invention that are absent from 
the opposed application, i.e., that were not provided to the public. 

8.3. 1 First and foremost, it is clear with the benefit of hindsight that the sequence 
provided in the opposed application in not even a complete VEGF2 
sequence. The sequence provided is missing about 69 upstream codons, 
including the VEGF2 signal sequence. 

8.3.2 In addition to providing a sequence that is incomplete, the opposed 
application has internal, unexplained inconsistencies between the partial 
VEGF2 sequences in its Figure, its Sequence Listing, and its biological 
deposit. 
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8.3.3 The opposed application fails to provide a VEGF2 activity assay or provide 
any evidence of a VEGF2 biological activity. 

4 The patent applicant has sought extremely broad patent protection notwithstanding 
the limited nature of the disclosure to the public. 

8.4. 1 Notwithstanding the teaching of only a partial VEGF2 sequence, the 

applicant seeks patent protection using "comprising" claims that would 
encompass a full length VEGF2 sequence that the applicant considers to be 
an invention that is separately patentable in its own right. 



8.4.2 Notwithstanding the teaching of only a partial VEGF2 sequence and the 

failure to teach a definitive VEGF2 biological activity or VEGF2 biological 
activity assay, the applicant seeks protection for "hybridizing" 
polynucleotides (and encoded polypeptides) and any polypeptides that bind 
antibodies that bind VEGF2 and that possess VEGF2 activity or inhibit 
VEGF2 activity. The relevant claims are so broad that they encompass prior 
art growth factor polynucleotides and polypeptides (or obvious variants 
thereof), and might be asserted to encompass growth factor polynucleotide 
and polypeptide discoveries of others that are separate and distinct from the 
partial VEGF2 taught in the opposed application. 

8.4.3. Notwithstanding the failure to characterize VEGF2 biological activity or its 
functions in the human body, the applicants have claimed therapeutic 
regimens that involve administering VEGF2 to patients "in need of VEGF2" 
and administering VEGF2 inhibitors to patients "having need to inhibit 
VEGF2." 



AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, 
and subject to the penalties provided by that Act for the making of false statements in 
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statutory declarations, conscientiously believing the statements contained in this 
declaration to be true in every particular. 



DECLARED at Melbourne 



day of February 2000 
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NH&MRC Senior Research Fellow (levels 4-6), Dept Obstetrics & Gynaecology, Monash 
University. 

July 1986 - December 1992 

Senior Research Fellow Grade 1. Dept. Obstetrics & Gynaecology, Monash University. 
1985-1987 

Worked on an intermittent basis as a scientific consultant for the company IVF Australia. 
Duties included advising on the establishment of IVF clinics in the United States, laboratory 
design and staff recruitment and training. During this period, numerous trips to the United 
States were made to provide training, technology transfer and assist in the process of opening 
new IVF clinics. 

April 1985 -July 1987 

Scientific Director of the Monash IVF Programme. 
March 1985- June 1986 

Research Fellow Grade II, Dept. Obstetrics & Gynaecology, Monash University. 



March 1983 -March 1985 

Research Fellow Grade I, Department of Obstetrics & Gynaecology, Monash University. 
December 1977 - December 1979 

Research assistant to Dr. B.J. Gannon, Department of Human Morphology, School of 
Medicine, Flinders University, South Australia. 

4. PRESENT APPOINTMENT 

1996 to present: NH&MRC Principal Research Fellow, Dept. Obstetrics & Gynaecology 
Monash University 

1 998 to present: Associate Professor, Dept. Obstetrics.& Gynaecology, Monash University 

5. COLLABORATIONS 

As part of my work with the World Health Organisation Task Force on Long-Acting Systemic 
Agents for Fertility Regulation I am involved in several collaborative research projects with 
staff in the Human Reproduction Study Group at the University of Indonesia. The staff that I 
have the most involvement with are Dr Biran Affandi, Dr Sri Bekti Subakir, Dr Sugito 
Wonodirekso and Dr. Julianto Witjaksono. This work investigates various aspects of 
endometrial breakthrough bleeding caused by long-term progestin contraception. This 
collaboration has been funded continuously by the World Health Organisation from 1990 with 
funds currently committed until the year 2000. I visit Jakarta 2-3 times per year where I am 
also involved in research training and technology transfer. 

I collaborate with a number of people on different components of my research programme, 
including: 

Dr Peter Dockery, University of Cork, Ireland; Morphometry studies on endometrial 
vasculature. 

Dr Hillary Critchley, Edinburgh, UK. Menorrhagia studies. 

Dr Judy Abraham, Scios Corporation, USA. Supply and testing of VEGF12 1 . 

Prof. Sangkot Marzuki, Director, Eijkman Institute, Jakarta. Pre-eclampsia studies. 

Dr Chris Murphy, Dept. Anatomy & Histology, University of Sydney, Endometrial 

ultrastructure. 

Dr Steve Stacker, Dr Marc Achen, Ludwig Institute, Melbourne. Various studies on VEGF 
Dr Victor Lee, Kryocor Pty. Ltd., North Melbourne. Growth of endothelial cells on vascular 
grafts. 

Dr Lois Salamonsen, Prince Henry's Institute, Melbourne. Norplant effects on the 
endometrium. 

Prof. John Leeton, Monash IVF. Preparation of recipient endometrium for implantation 

Dr Beatrice Susil, Anatomical Pathology, Monash Medical Centre. Endometrial and ovarian 

pathology. 

Dr Euan Wallace, Dept. Obstetrics & Gynaecology, Monash University. Pre-eclampsia studies. 
Dr Beverley Vollenhoven, Dept. Obstetrics & Gynaecology, Monash University. Fibroid 
studies. 

1 have also provided anti-VEGF antisera that I produced to Dr Tailoi Chan at Sydney 
University and Dr Wayne Tilley at Flinders University. 
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6. EVIDENCE OF NATIONAL AND INTERNATIONAL PROFILE 

I n 1998 I was 1 of only 2 Australian scientists invited to join the inaugural Editorial Board of 
the new international journal "Angiogenesis" 01 

In recognition of the work performed by my group at Monash, the World Health Organisation 
in conjunct™ wim NIH from the US, will be held an international symposium on S 
^of™ endometnal breakthrough bleeding at Monash Medical Centre on May 4-5 

1999. This meeting was attended by approximately 15 international speakers comprising most 

Ihifmeetfng 8 ' " *" ^ ' ^ ° f Ae ° rganisin S committee^ 

I have been invited to contribute chapters or reviews to several recent international books 
including: 

ROGERS PAW (1999) Menstruation. In: Estrogens and progestogens in clinical practice 
Eds. 1. Eraser, R. Jansen, R. Lobo and M. Whitehead. Churchill Livingstone Edinburgh I J K 
ROGERS PAW LEETON J (1999) Uterine receptivity and embryo Sen ^S25^f 
ot In Vitro Fertilization 2nd edition. Gardner D, Trounson AO Eds 
ROGERS PAW (1997) The endometrial vascular bed. In: Clinical Disorders of the 
bndometnum and Menstrual Cycle. Eds. I. Cameron, I. Fraser, S. Smith. Oxford University 
Press, New York pp 3 1-45. 

1 am also one.of 4 international editors for a proposed book on vascular morphogenesis in the 
female reproductive system which has been accepted' for inclusion by Springer Verlag in the 
Cardiovascular Molecular Morphogenesis Series. 

In September 1994 1 conducted a review on behalf of WHO and the Indonesian Government 
Department of Family Planning (BKKBN) on the research activities of Human Reproduction 
Study Groups at Universities in Jakarta, Surubaya and Medan. 

Invitations To Snea k Overseas And At International Meetings 

4th World Congress on In Vitro Fertilization, Melbourne, November 19-22nd, 1985 Plenary 
Lecture. 

World Health Organisation seminar on endometrial bleeding and contraceptive use, Jakarta, 
Indonesia, November 17-18, 1989. Invited speaker. 

United States - Australia Cooperative Workshop, "Successful maternal recognition of 
pregnancy: Signalling between the conceptus and maternal system." Sponsored by The 
National Science Foundation, USA, and The Department of Industry Commerce and 
Development, Australia. University of Hawaii, Honolulu, July l-3rd, 1991. 2 invited papers. 

National Institute of Child Health and Human Development, USA; Symposium on 
"Exogenous hormones and dysfunctional bleeding." NIH, Bethesda, Maryland, USA. May 4- 
6th, 1992. Invited speaker. 



VHIth World Congress on Human Reproduction, Bali, Indonesia. April 4-9th. 1993. Basic 



studies on endometrial bleeding in norplant users. 

1 4th Asian and Oceanic Congress of Obstetrics and Gynaecology Mani I* M™,„ u i , , « , 
lnT A ST ° n ~« * vagina NeedL,- a 

3rd June 1994; Department of Obstetrics and Gynaecology, Queens University of Belfast 
Angiogenesis in endometrial bleeding disorders". Belfast, 

First International Meeting of World Placenta Associations, October 24-28, 1994 Sydney 
Invited plenary lecture: Current studies on human implantation. * ^ 

Fef? I^fr f^ AUStl ? ian "* NCW Zealand Musculation Society. Auckland 
i eo. jo, 1995. Invited lecture: Reproductive angiogenesis. 

Second International Symposium on IVF, Seoul, Korea, April 29-30, 1 995. Invited lecture 
Maternal age effects on the endometrium." lecture, 

World Health Organisation sponsored meeting in Bali, October 14-15th 1995 "Current 
research on progestin-only contraceptives and endometrial bleeding" 

^ZSET 1 FCrring S "?°*^ ° n FUnCti ° n md D y sfuncti °n of the Non-Pregnant Uterus A 
Satellite Symposium to the 1997 ESHRE Annual Meeting. Germany, June 19-21 1997 T tie- 
Endometrial microvascular growth in normal and dysfunctional states". 

?QQ7 P xlf ^a 31 ^ Department °f Surgery, Harvard University, Boston, USA. 14 August 
ivv/. litle: Angiogenesis in reproductive tissues". 

WHO/NIH Symposium on Steroids and Endometrial Breakthrough Bleeding, May 4-5, 1999 
1 itle:- Growth and regression of the endometrial vasculature. 

Gordon Research Conference on Angiogenesis and Microcirculation, Rhode Island USA 
Chairman and Discussion Leader on Angiogenesis in Reproduction session. 

Invitations To Sneak In A ustralia And At National lvWtin r 

Australian Society for Reproductive Biology. Embryo Transfer Satellite Symposium, 

Adelaide, 25th August 1985. Invited speaker. 

Australian and New Zealand Microcirculation Society, Fifth Symposium, Canberra, 10- 12th 
February, 1989. Invited Speaker. 

Fertility Society of Australia, 1989 Annual Scientific Meeting. Satellite symposium on 
embryology. Invited speaker. 

Fertility Society of Australia, 10th Annual Conference, Lome, Victoria. November 18-22nd, 
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1991. Invited speaker 

Serono Symposium on Oocyte Donation, Melbourne, November 22-24th, 1991 Plenary 
lecture. 

Australian Menopause Society, 3rd Congress, Melbourne, April 5-8th, 1992. Basic 
mechanisms of endometrial bleeding. 

2nd Baker Institute Symposium, Melbourne, 1 l-13th December, 1992. Endometrial 
angiogenesis. 

I toward Fiorey Institute of Experimental Physiology and Medicine. Seminar on "Endometrial 
angiogenesis - Basic and clinical studies". Melbourne, October 14th 1993. 

Fertility Society of Australia, Embryo-Uterine Coculture Workshop, November 6 1993, 
Sydney. Invited lecture, "Animal Models for Implantation". 

Monash Medical Centre Grand Round. August 2 1994. Angiogenesis in reproductive tissues. 

International Symposium on Contemporary Microsurgery - Clinical and Research Vistas. 
Melbourne, St Vincents/Bernard O'Brien Institute. February 13- 14th 1996. Title "The 
physiological basis of the angiogenic process". 

Ludwig Institute 1996 Seminar Program. 21st June 1996. Title "Angiogenesis in the Female 
Reproductive Tract". 

Medical Research Week, 4th June 1997. Title "Endometriosis". 

Victorian Obstetrics and Gynaecologists Specialists seminar, July 24 1997. Title: "Basic 
studies on endometriosis". 

CRC on Vertebrate Biocontrol Centre. Canberra May 14, 1998. Title: "Angiogenesis and 
implantation in the rat". 

St Vincent's Institute of Medical Research 9th June 1998. Title: "Angiogenesis in the female 
reproductive tract" 

PHIMR Symposium 15-16 October, 1998, Symposium on Title: Endometriosis. Why and 
How? 

Australian and New Zealand Microcirculation Society, Tenth Symposium, Adelaide, 28-29 
January, 1999. Invited Speaker. 

The University of Melbourne, Department of Pharmacology, 26 April 1999. Title: 
"Angiogenesis in reproductive tissues". 

Institute of Reproduction and Development Symposium, 7-8 May 1999. Title:-" Angiogenesis 



in ovarian cancer". 

Monash University Department of Anatomy Seminar Series, August 4, 1999. Titlc- 
Angiogenesis in reproductive tissues". 

Awards 

Australian Society for Fish Biology. Gilbert P. Whitley Memorial Award for best scientific 
presentation by a student. 1980 Annual Meeting. 

Fertility Society of Australia, 5 th Annual Scientific Meeting, Adelaide, December 1986. 
Serono-CSL award for best scientific presentation. 

Fertility Society of Australia, 6th Annual Scientific Meeting, Sydney, November 1 987. 
Merrell-Dow award for best poster presentation. 

Australian and New Zealand Microcirculation Society. Best paper by a young scientist at 1989 
meeting. & 

Awards Received By Group Members 

Keren Abberton, PhD student. Australian and New Zealand Microcirculation Society. Best 
paper by a student at 1 997 meeting 

Maxine Orre, PhD student. Second Peter Mac Symposium. New Strategies for Cancer 
Detection and Therapy. Best poster award, 1 997 

Caroline Gargett, Postdoc. Tenth Australian and New Zealand Microcirculation Symposium. 
Best talk by a young scientist, 1 999 

7. POSTGRADUATE AND UNDERGRADUATE TEACHING 
Completed Theses 
PhD 

1991-1994; Anne Macpherson. Title of Thesis: Endometrial angiogenesis 

1 994-1 998; Maxine Orre. Title of Thesis: Angiogenesis in tumours of the ovary and breast 

MD 

1991- 1993; Dr. Neil McClure. Title of Thesis: Aspects of ovarian angiogenesis and the 
ovarian hyperstimulation syndrome 

1 992- 1994; Dr Mary Wingfield. Tide of Thesis: Endometrial angiogenesis and CA125 in 
women with endometriosis 

M. Reprod. Sci. 

1 990; Keren Abberton. Title of Thesis: A signal for vascular endothelial cell migration in rat 
and human endometrium 

1 996-1997; Linda Hii. Title of Thesis: Endometrial expression of integrin v3: Relationship to 
angiogenesis and uterine receptivity for implantation 
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B.Med Sci 

1992; David Archbold. Title of Thesis: The expression of LCA, LFA-land MAC-1 within 
human endometrium throughout the menstrual cycle 

1998; Robert Casey. Title of Thesis: Microvascular structure and function in human fibroids. 
BSc Honours 

1 993 ; Fiona Kelly. Title of Thesis: Microvascular heterogeneity of normal human 
endometrium 

1993; Fiona Lederman. Title of Thesis: Endometrial angiogenesis: production of endothelial 
cell migratory factor in vitro 

1 994; Jason Palmer. Title of Thesis: Vascular basement membrane composition in the 

endometrium of women receiving long-term progestin contraception 

1 996; Mozhgan Lotfi-Miri. Title of Thesis: Ovarian angiogenesis in the rat. 

Postgraduate Students: Under Supervision Or Writing Un 

PhD 

1 995-present; Keren Abberton. Topic of Thesis: Development and function of endometrial 
arterioles (Submission due April 1999) 

1 997-present; Dr Anne Rosamilia. Topic of Thesis: Cellular and vascular aspects of interstitial 
cystitis. 

1 997- present; Mozhgan Lotfi-Miri. Topic of Thesis: Regulation of endometrial angiogenesis 
during early pregnancy in the rat (Candidate currently on 12 months maternity leave) 
1999-present; Bambang Heryanto. Topic of Thesis: Mechanisms of endometrial angiogenesis 

M.Reprod. Sci 

1 998- 1999; Corey HefFernan. Topic of Thesis: Angiogenesis inhibitors in human 
, endometrium (Submission due July 1999) 

BSc Honours 

1 999; Marina Zaitseva* Topic of Thesis: Regulation of vascular endothelial growth factor 
receptors in human myometrial microvascular endothelial cells 

Undergraduate Teaching Experience 

At Monash University I give a limited number of lectures to students in the Diploma and 
Masters of Reproductive Science courses, as well as providing supervision for various 
assignments and a practical class on immunohistochemistry. In the past I have given - 
occasional lectures to the 5th year medical students, as well as to physiology, anatomy and 
veterinary students. At Flinders University from 1978-1982 1 was heavily involved in running 
first year biology practical classes, as well as demonstrating anatomy and histology to medical 
students. 

8. ADMINISTRATIVE RESPONSIBILITIES 

Community Service: Trustee for the Jean Hailes Menopause Foundation (1988 to present) 
In 1988 1 became involved with 5 other people in establishing the Jean Hailes Foundation in 
honour of the life work of Dr Jean Hailes who died in November of that year. The Jean Hailes 
Foundation is a non-profit organisation specialising in the management of women's health. 
The Trust under which the Foundation operates, specifies 3 major activities:- clinical services, 
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research, and education, with the latter having a strong focus on health promotion and illness 
prevention. Since the opening of the Clinic in 1992, the Foundation and its activities have 
grown at a dramatic rate. In the financial year 1997-1998, the Foundation had a turnover in 
excess of $1.7million. As one of five Trustees, I take responsibility for a range of policy and 
financial issues within the organisation. I have represented the Jean Hailes Foundation in 
discussions with both State and Federal Health Ministers and the work of the Foundation 
enjoys strong recognition from both these levels of government. Among the many activities 
currently on the agenda at the Foundation is the establishment of the Jean Hailes Chair in 
Women's Health to be established in the Monash University Department of Obstetrics and 
Gynaecology with funds raised by the Jean Hailes Foundation. 

Committee Memberships And Management Contributions 

Faculty of Medicine Research Strategic Planning Committee (Sub- 
committee of the Faculty of Medicine Research Committee) 

Chairman, Department of Obstetrics and Gynaecology postgraduate 
students committee 

Department of Obstetrics and Gynaecology Executive and Finance 
Committee 

Company Director for Menoserve Pty Ltd, trading entity for the Jean 
Hailes Menopause Foundation. 

Trustee and Foundation Board member of The Jean Hailes Menopause 
Foundation Trust. 

Scientific Director, Monash IVF Donor oocyte program. 

Department of Obstetrics and Gynaecology monthly Academics 
meetings. 

Chairman, Monash Medical Centre Animal Experimentation Ethics 
Committee 

Member, Monash Medical Centre Animal Ethics Committee 

Member, Monash University Animal Welfare Committee 

Member, Faculty of Medicine B. Med. Sci. Committee 

Member, Institute of Reproduction and Development Executive. 

Department of Obstetrics and Gynaecology representative on Monash 
University Faculty of Medicine Board, 



i 999 to present 
1 996 to present 
1 995 to present 

1 992 to present 

1989 to present 

1988 to present 
1988 to present 

1996- 1998 

1987- 1998 
1997 

1995 - 1997 

1993 - 1997 
1993 - 1997 



1989- 1997 



Board Member, Monash University Centre for Reproductive Biology 
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Member, Queen Victoria and Monash Medical Centre Animal House 
Co-ordinating Committee 

Member, Monash Medical Centre IVF Unit Executive 

Monash University-IVFA Operations Committee 

Member of Monash IVF Executive 

Member of Monash IVF Finance Committee 

Chairman, Obstetrics & Gynaecology Animal Ethics Committee 

Obstetrics & Gynaecology Representative on University Biomedical 
Library Committee 

Postgraduate Representative on Flinders Medical Centre School Board 

Member, Flinders Medical Centre Audio Visual Advisory Committee 

President, Flinders University Sports Association 

President, Flinders University Underwater Club 

National Testing Officer, Cave Diving Association of Australia 



9. PEER REVIEW AND SCIENTIFIC DISCIPLINE INVOLVEMENT 
Refereeing For International Journals And Granting Bodies 

I am on the editorial board of the new international journal, Angiogenesis, and have served on 
the Editorial Board for the Chinese Journal of Physiology. I have acted as an ad hoc referee 
for a number of scientific journals, including: Journal of Reproduction and Fertility, Biology 
of Reproduction, Fertility and Sterility, Human Reproduction, Human Reproduction Update, 
Molecular Human Reproduction, Reproduction Fertility and Development, Journal of 
Endocrinology and International Journal of Cancer. 

I referee grant applications for numerous agencies including National Health and Medical 
Research Council, Australian Research Council, various Australian Anti Cancer agencies, the 
Wellcome Foundation, the Health Research Council of New Zealand and the Biotechnology 
and Biological Sciences Research Council. In February 1999 I was a scientific grant referee 
. for Indonesian Ministry of Education and Culture, Directorate General of Higher Education 

Society Memberships 

Australian Society for Reproductive Biology 
Australian Society for Medical Research 
Australian Fertility Society (Foundation member) 

Australian & New Zealand Microcirculation Society (Foundation member arid President 1997- 
1998) 

American Society for Reproductive Medicine (Formerly The American Fertility Society) 
Society for the Study of Reproduction (USA) 

Scientific Committee Memberships And Society Offices Held 

1 998 - 1 999 Chairman, Organising committee for WHO/NIH symposium on 

contraceptives and endometrial bleeding to be held at Monash Medical 
Centre May 4-5, 1999 

1 998 - 1 999 Chairman, Organising Committee for Institute of Reproduction and 

Development annual symposium. "Angiogenesis in Reproductive 
Tissues" to be held at Monash Medical Centre May 7-8, 1999. 

1 997 - 1 998 President, Australia and New Zealand Microcirculation Society 

1 996 - 1 997 Chairman of organising committee for 1997 Australian and New 

Zealand Microcirculation Society Conference in Melbourne, January 
30 - February 1, 1997. 

1 994 Member of organising committee, Carl Wood Festschrift, 

"Reproductive medicine beyond 2000", 

1 994 Convenor, Scientific Program Organising Committee, Australian 

Society for Medical Research 33rd National Scientific Conference, 
Melbourne, 27-30 November 1994 
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1 992 Convenor, Victorian ASMR Medical Research Week. 

1 99 1 Lecture program organiser, Victorian ASMR Medical Research Week. 

1 990- 1 99 1 Organising committee and session chairman, Australian and New 

Zealand Microcirculation Society 1991 Scientific Meeting. 

1989 Organiser and Chairman, Fertility Society of Australia Embryology 

Symposium 

1 985 Organizing Committee, 4th World Congress on IVF, Melbourne, 

Australia 



1 0. RESEARCH GRANT SUPPORT 

I continue to run a group of between 10 and 15 staff and students with 80% of funding being 
obtained from peer review national and international sources. Over the 5 years, 1994-1 998 T 
attracted approximately $1.6 million in outside research funds, and my research group 
published 46 peer review publications, 14 chapters or invited reviews, and 53 conference 
abstracts. 

Research Grants And Funding To Dr. P.A.W. Rogers 

1 985 Special research grant, Monash University. The role of the 

uterine microvasculature in early implantation $7,500 

1 985 Special grant from Serono and.Commonwealth Serum Laboratories 

towards the establishment of a departmental histology laboratory $28,000 

1 985 Special grant of equipment towards the development of a high 

purity water system for IVF application from Millipore Australia $20,000 

1 985 Special grant from Organon towards a technical assistant's salary $ 1 0,000 

1 985 Donation from IVF patient towards microscope equipment for 

histology laboratory $6,000 

1 986- 1 988 NH&MRC. In vivo and ultrastructural studies on implantation 

and uterine receptivity $ 1 1 6,285 

1 986 William Buckland Foundation. Histological investigation of the 

anterior eye chamber embryo implantation model $3 ,060 

1 986 Special Research Grant, Monash University. Ultrastructural studies 

of human endometrium relating to uterine receptivity for implantation $5,000 
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1 987 NH&MRC. Application for an electron microscope 

for studies in reproduction. Chief Investigator: Dr. A. Trounson 

Senior Investigators: Drs. P. Rogers, A. Walker, H. Sathananthii $87,000 

1 987 dive and Vera Ramaciotti Foundation. Shared equipment 

for measuring red blood cell velocity from videotape records of 

intravital blood flow in the micro-circulation. (Other Chief 

Investigators: Prof. B. Gannon, Prof. P. O'Brien) $ 1 0 000 

! 987 William Cook Australia Pty. Ltd. Technical salary support $5,000 

1 987 R. A. Hallenstein Charitable Trust. The role of uterine factors in 

human infertility $1000 

1 988 Brockhoff Foundation. Uitrastructural studies on human post- 
menopausal endometrium following steroid replacement therapy $26,144 

1 988 R.A. Hallenstein Charitable Trust $3,000 

1 989- 1 99 1 NH&MRC. Molecular changes in the plasma membrane of 

human uterine epithelial cells $90, 1 50 

1 989 CONRAD. Isolation and culture of human endometrial 

endothelial cells $ j g 797 

1 989 R. A. Hallenstein Charitable Trust $3,000 

1 989 Monash Research Fund. Endometrial response to different 
postmenopausal hormone replacement therapies $2,550 

1 990 Monash Medical Centre. Endometrial microvascular response 

to oestrogen $3,000 

1 990 Sunshine Foundation. Endometrial microvascular response 

to oestrogen $5,000 

1 990 Perpetual Executors and Trustees. Endometrial microvascular 

response to oestrogen $5,000 

1 990 Helen Schutt Foundation. Endometrial vascular response to oestrogen $5,000 

1 990 Infertility Medical Centre. Correlation of endometrial histology, 

morphometry and ultrasound appearance with superovulation 

protocol for IVF $12,000 

1 990- 1 993 World Health Organisation. The aetiology of increased endometrial 

bleeding in Norplant users; the role of local factors $300,000 
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1 990 Buckland Foundation. Endometrial vascular response to oestrogen $5 000 

1 990 R. A. Hallenstein Charitable Trust. Endometrial vascular response 

to oestrogen $ ^ QQQ 

1 990 Collier Charitable Fund. Equipment grant to purchase a 
microhysteroscope for O&G Dept $ 2 500 

1 99 1 - 1 993 NH&MRC. A study of endometrial microvascular function 

during embryo implantation $219 663 

] 991-1 993 NH&MRC. The role of local endometrial factors in 

perimenopausal uterine bleeding $ 190 937 

1 99 1 Helen M. Schutt Trust. Equipment grant to purchase a 

microhysteroscope for O&G Dept $3 qqo 

1 99 1 . William Angliss Charitable Fund. Equipment grant to 

purchase a microhysteroscope for O&G Dept $2,000 

1 992 Collier Charitable Fund. Purchase of 2 chemotaxis chambers $2,250 

1 992 Sunshine Foundation, Equipment grant to purchase a set of 

objective lenses for a new microscope $4,828 

1993-1997 NH&MRC. Local regulation of endometrial angiogenesis 

(Senior Research Fellowship) $2 1 1 ,745 

1993- 1 995 NH&MRC. Local mechanisms influencing endometrial 

function in menorrhagia $ 1 89,753 

1 993 Collier Charitable Trust. Purchase of image scanner $2,750 
1 993 ANZ Trustees. Purchase of Zeiss microscope $ 1 0,000 
1 993 ANZ Trustees. Menstrual disorders, Impact on womens health $ 1 0,000 

1994- 1996 World Health Organisation. Local control of the endometrial 

vasculature in women receiving long-term progestogen contraception $254,000 

1994-1995 Anti-Cancer Council of Victoria. Role of vascular endothelial 

growthfactor in ovarian tumour angiogenesis $64,000 

1 994- 1 995 Slezak Trust (Through The Jean Hailes Menopause Foundation). 

Control of vascular growth in ovarian cancer $ 1 02,000 
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1 994 The Arthur Wilson Memorial Scholarship in Obstetrics & 

Gynaecology. Spiral arteriole development in menorrhagia 
(Awarded to Dr Jacoba Kooy, postdoc in group) $2 0 000 

1 994 British Council Travel Grant. Travel funds for UK sabbatical * $ 2 299 

1 994 Welicome-Ramaciotti Research Travel Grant. $1 500 

1 994 William Buckland. The mechanism of action of Danazol in the 

regression of human endometrium and microvascular density. 
(Awarded to Dr. Tseng Lau, postdoc in group). $ 1 2 750 

! 995- 1 997 NH&MRC. Uterine microvascular-embryo interactions during 

implantation in the rat $ 1 63 8 1 8 

1 996- 1 998 The Jean Hailes Menopause Foundation. Research support grant. $ 1 5,000 

1 997 The Royal Australian College of Obstetrics & Gynaecologists. 

Arthur Wilson Memorial Scholarship in Obstetrics & Gynaecology. $20,000 

1996-2000 NH&MRC. Endometrial angiogenesis 

(Principal Research Fellowship Grant) $958,883 

1 998-2000 World Health Organisation. Investigation of local mechanisms 

associated with progestin induced endometrial bleeding $252,392 

1998 Appel Family Bequest. Factors influencing fibroid growth and 
Development $12,500 

1 998 Contract Research with Kryocor Pty Ltd. Funds to establish 

endothelial Cell laboratory $42,000 

11. BRIEF OUTLINE OF PREVIOUS, CURRENT AND PROPOSED RESEARCH 
EXPERIENCE 
1977-1979 

Work as Research Assistant in laboratory of Dr B Gannon, Dept. Human Morphology, 
Flinders University. Projects included histology, ultrastructure, morphometry and vascular 
corrosion casting studies on the microvasculature of the mammalian small intestine, lungfish 
gills and tuna gills. 

1980-1983 

PhD studies on rat uterine microvascular structure and function. Techniques included 
ultrastructure, vascular corrosion casting, morphometry and in vivo microscopy. 

1983-1985 
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Postdoctoral appointment with Monash IVF. During this period I gained expertise in all 
aspects of human IVF, including embryology, andrology, endocrinology, ovulation induction 
and cry ©preservation. In addition, I obtained independent research funding for staff and 
equipment to establish my own basic endometrial/implantation research group. 

1985-1987 

Scientific Director, Monash IVF. Duties included overseeing and co-ordinating the scientific 
research projects associated with the Monash IVF programme, running the embryology 
laboratory, maintaining quality control and ensuring an adequate pregnancy rate recruiting 
training and supervising embryology staff (the IVF programme employed 6 embryologists at 
ihis time), preparing and participating in public information seminars and debates, and 
preparing submissions for government committees reviewing the legislation controlling and 
the funding for IVF in Australia. During this period I also ran my own basic research group 
studying endometrial function and implantation, and in 1986 obtained project funding from 
NH&MRC for studies on embryo implantation. 

1988-1992 

My primary activities during this period were obtaining funding for, and running, a number of 
basic research projects relating to menstruation, the pathology of abnormal uterine bleeding, 
embryo implantation, endometrial structure and function and the endometrial 
microvasculature. Specific research projects included; work on endometrial microvascular 
function in women using long-term progestin contraceptive implants, factors that cause 
increased endometrial bleeding in peri-menopausal women, and the response of the rodent 
endometrial microvasculature to the implanting embryo. 

1993-1996 

Major research interests included endometrial physiology, microvascular function, 
angiogenesis, and embryo implantation as well as a number of relevant gynaecological 
disorders including menorrhagia, endometriosis, peri-menopausal problems and contraceptive 
induced break-through bleeding. Developed considerable expertise in immunohistochemistry 
methodology. 

1 997- to present 

My research interests continued to develop within the broad field of reproductive biology and 
angiogenesis. Specific interests include understanding of the mechanisms and regulation of 
physiological angiogenesis in reproductive tissues during the menstrual cycle, and alterations 
in the angiogenic process that occur in tumour tissues. A number of collaborations with 
clinical investigators within and associated with the Department of Obstetrics and 
Gynaecology include work on topics such as leiomyoma, interstitial cystitis, endometriosis, 
menorrhagia, and pre-eclarnpsia. More recently I have established an endothelial cell 
laboratory in conjunction with an industry partner with various projects investigating macro 
and micro vascular endothelial cell biology. 

The Future 

I will continue to develop the expertise within my group and the Obstetrics & Gynaecology 
Department to pursue basic studies in areas such as angiogenesis, endothelial cell biology, and 
microvascular function. More clinically oriented studies will continue into diseases such as 
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.reproductive cancers, menorrhagia, endometriosis, leiomyoma, interstitial cystitis, and pre- 
eclampsia. We have developed significant expertise in techniques such as 
immunohistochemistry, image analysis and tissue culture (including isolation and culture of 
microvascular endothelial cells, and a range of primary cell separation and culture techniques). 
Another major strength is our ability to liaise with a large number of clinical staff both in 
Melbourne and overseas. This gives us rapid access to large collections of well characterised 
clinical material for our research studies. We also have capabilities in a range of other 
methodologies, including in situ hybridisation, PCR, Northerns, RPA and various biochemical 
techniques. The development and increasing contribution of Dr Caroline Gargett as a postdoc 
within the group is seen as a significant plus for the future; Similarly, the recent addition of Dr 
Euan Wallace as a specialist obstetrician and researcher to the Department has opened up 
major new opportunities for collaboration. At the present time these are being pursued in the 
form of a major research proposal on pre-eclampsia. 
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Patents Act 1990 

IN THE MATTER OF Australian Patent 
Application Serial No 6967(>4 by Human 
Genome Sciences, Inc. 

-and- 

IN THE MATTER OF Opposition thereto by 
Ludwig Institute of Cancer Research 

STATUTORY DECLARATION 

I, Francis John Ballard of 52A Bridge Street, Kensington, South Australia 5068, do solemnly 
and sincerely declare as fellows : 
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Chairman of PrimeGRO Pty Ltd and Affiliate Professor in Biotechnology at the 
University of Adelaide. I received my BSc with Honours in 1961 and my PhD in 1964, 
both of which were awarded by the University of Western Australia. Since that time I 
have worked substantially continuously as a scientific researcher in the USA and 
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approximately 1980 on the molecular biology and mechanism of action of growth factors, 
including research into wound healing, endothelial cell growth, and angiogenesis. In 
addition to my own research efforts, I was Director of the Cooperative Research Centre 
("CRC") for Tissue Growth and Repair (1991 to 1999), which required me to direct and 
coordinate the research programs of the CRC. In recognition of my distinguished 
contributions to scientific research I was awarded the Lemberg Medal by the Australian 
Biochemical Society (now the Australian Society for Biochemistry and Molecular 
Biology) in 1984 and in 1997 was elected a Fellow of the Australian Academy of 
Technological Sciences and Engineering. I receive numerous inviiations to speak at 
national and international symposia in the areas of my scientific expertise. I also 
supervise the post-graduate research of others, and have authored and co-authored 
numerous original research articles published in peer-reviewed journals and I have (and 
do) serve on the editorial board of such journals. My detailed Curriculum Vitae is 
attached hereto as Exhibit 1. 



2. I have been asked by the Ludwig Institute for Cancer Research (**Ludwig Institute 1 *) to 
serve as a scientific expert in connection with Ludwig Institute's opposition to the 
issuance of a Patent to Human Genome Sciences, Inc. ("HGS") based on HGS's 
Australian Patent Application Number 696764. 1 have ' read and understand the 
specification and claims of Australian Patent Application Number 696764. 

3. I am aware that Associate Professor Peter Rogers of the Department of Obstetrics and 
Gynaecology, Monash University, Victoria, Australia has also been asked by the Ludwig 
Institute to serve as a scientific expert in this matter. I am aware thai a Declaration by 
Associate Professor Rogers has been prepared. 

4. 1 am aware that two Declarations by John Francis McCann of 31 Market Street, Sydney, 
New South Wales, have also been prepared in respect of this matter. 1 have read and 
understand the Declarations of John Francis McCann and the Exhibits thereto, 

5. T have read and understand the Declaration by Associate Professor Rogers. I agree with 
the opinions expressed by Associate Professor Rogers in his declaration. 



AND I MAKE this solemn declaration by virtue of the Statutory Declarations Act 1959, and 
subject to the penalties provided by that Act for the maVfng of false statements in statutory 
declarations, conscientiously believing the statements contained in this declaration to be true in 
every particular, 

DECLARED at Adelaide 

this U «& day of February 2000 

'Francis John Ballard 
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